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PHASE  I IHSPECTION’ REPORT 
NATIONAL  DAM  SAFETY  PROGRAM — 


Name  of  Dam:  Cannonsville  Dam 
State  of  Dam:  New  York 
County  Located:  Delaware 
Stream:  West  Branch  Delaware  River 


Date  of  Inspection:  June  13,  1978 


ASSESSMENT 


The  Inspection  and  evaluation  of  the  Cannonsville  Dam  did  not  reveal  any  • ■ 

problems  which  require  immediate  action.  In  general  the  dam  is  in 
excellent  condition.  However,  a review  of  available  soils  data  and  embankment 
stability  analysis  should  be'  conducted  by  the  owner  according  to  current 
criteria. 


The  hydrologic  analysis  indicated  that  the  emergency  spillway  is  capable 
of  passing  the  PMF. 
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R.  Jeffrey  ymball,  P.E. 

L.  ROBERT  KIMBALL  & ASSOCIATES 
Registrhtlon  No.  PA  26275E 


Approved  byi 
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Date: 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  1 INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
CANNONSVILLE  DAM  ID  # 542 

SECTION  1:  PROJECT  INFORMATION 


1.1  General; 

a.  Authority;  Authority  Is  provided  by  the  National  Dam  Inspection  Act 
Public  Law  92-367. 

Contract  Number;  DACW51-78-C-0025 

b.  Purpose  of  Project;  Evaluation  of  non-Federal  dams  to  identify  dams 
which  are  a threat  to  life  or  property. 

1.2  Description  of  Project; 

a.  Description  of  Dam  and  Appurtenances;  The  Cannonsvllle  Dam  is  a 
zoned  earthflll  embankment  with  a height  of  175  feet.  The  dam  is 
formed  by  two  embankment  sections.  The  left  abutment  section  is  the  main 
embankment  blocking  the  main  river  channel.  The  right  section  a low 
embankment  constructed  over  a topographic  saddle  or  low  ridge.  The 

! embankment  section  varies  with  slopes  from  2;1  to  3;1  with  slope 
benchs  at  various  sections. 

The  emergency  spillway  Is  located  at  the  right  abutment.  The  spillway 
Is  a side  channel  spillway.  The  overflow  weir  Is  a two  section 
spillway  with  a total  length  of  800  feet.  The  lower  section  at  elevation 
1,150  is  240  feet  long.  The  upper  section  (right  section)  at 
elevation  1158.07  is  560  feet  long.  The  left  section  is  an  ogee 
type  weir,  the  right  a broad -crested  weir.  Spillway  capacity  is 
approximatley  200,000  cfs. 

The  overflow  weir  discharges  to  a side  channel  excavated  in  rock  at  the 
right  abutment. 

The  principal  spillway  intake  is  a concrete  tower  at  the  left 
abutment.  The  outlet  pipe  Is  a ll'll"dlameter  concrete  conduit 
which  conveys  flow  to  the  downstream  toe  control  gate  house. 

Five  various  size  pipes  and  mechanical  gates  control  discharge 
from  the  gate  house. 

b.  Location;  The  dam  is  located  in  Delaware  County  east  of  Deposit, 

New  York  on  the  West  branch  of  the  Delaware  River.  The  location 
of  the  dam  and  reservoir  can  be  found  on  the  Deposit  and 
Cannonsvllle  Reservoir, New  York  7.5  minute  series  U.S.G.S. 
quadrangles  (see  site  location  map). 

c.  Size  Classification;  The  dam  is  a large  size  structure. 

d.  Hazard  Potential;  Cannonsvllle  Dam  is  a high  hazard  potential 
structure. 

e.  Ownership;  The  dam  is  owned  by  the  city  of  New  York,  City  Water 
Supply. 
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f.  Purpose  of  Dam;  The  dam  is  used  as  a reservoir  for  the  New  York 
City  Water  Supply  System. 

g.  Design  and  Construction  History;  The  dam  was  designed  by  New  York 
City  Engineers.  Noted  soils  engineers  Terzaghi  and  Casagrande 
reportedly  served  as  consultants  on  this  project.  Construction  was 
completed  in  1964. 

Detailed  design  drawing  are  available  for  the  dam. 

h.  Normal  Operating  Procedures;  Under  normal  conditions  water  is 
discharged  to  the  water  supply. 

Discharge  to  the  downstream  river  is  also  required  on  an  as  needed 
basis. 

Maintenance  is  performed  by  city  staff  located  at  the  dam. 

1.3  Pertinent  Data; 

a.  Drainage  Area;  The  drainage  area  is  recorded  as  450  square  miles. 

The  watershed  is  primarily  wooded  hillside. 

b.  Discharge  at  Damsite; 

Maximum  flood  at  damsite;  August  1972,  5.72  feet  over  spillwayj 

12,500  cfs. 

Total  Spillway  capacity  at  maximum  design  pool  elevation:  Approximately 
200,000  cfs  (elevation  1171.5)  from  design  information  (calculated 
181,456  cfs). 

Principal  spillway  capacity  at  pool  elevation  : 2,400  cfs 

Principal  spillway  capacity  at  maximum  pool  elevation:  2,600  cfs 

c.  Elevation;  (feet  above  MSL) 

Top  of  Dam:  1,175.0 

Maximum  Pool  Design  Surcharge:  1,171.5 

Emergency  Spillway  crest:  Lower  1,150.0,  upper  1,158.07 

Stream  bed  at  centerline  of  dam:  1,000.0 

Maximum  tallwater:  Estimated  1/)10.0 

Upstream  invert  principal  spillway:  1,007.24 

Downstream  Invert  principal  spillway:  1,000.5 

d.  Reservoir; 

Length  of  normal  pool:  69,000  feet 
Length  of  maximum  pool:  73,000  feet 
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e.  Storage:  (acre-feet) 

Normal  pool:  300,999 
Design  surcharge:  All, 488 
Top  of  Dam:  450,000 

f.  Reservoir  Surface:  (acres) 

Top  of  Dam:  6,100 

Normal  pool:  4,800 

g.  Dam; 

Type:  Zoned  earth  embankment 
Length:  2,800' 

Height:  175' 

Top  Width:  45' 

Side  slopes:  Variable:  Upstream:  1.5:1  to  3:1 

Downstream:  2.5:1  to  3:1 

Zoning:  Central  core  with  upstream  and  downstream  serai-pervious 
and  rock  embankments. 

Impervious  Core:  Clay  core 

Cutoff:  None 

Grout  Curtain:  None 

h.  Diversion  and  Regulating  Tunnel:  Principal  Spillway 

Type:  11 '-11"  concrete  conduit  through  dan  into  5 discharge  pipes 
Length;  1,350  feet 

Closure:  Valvehouse  at  toe  of  dam  and  emergency  gates  at  Intake 
house  upstream. 

Access:  Easy  access  to  gates  at  crest  and  toe. 

Regulating  Facilities:  Flow  is  regulated  in  valve  house  at  toe 
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Spillway: 

Spillway  Weir 

Side  Channel 

Type: 

Split  level  weir 
ogee  and  broad  crested 

Open  channel 
excavated  in  rock 

Length: 

Total  800’  (240' & 560') 

1,850  feet 

Crest  Elevation: 

1,150  & 1,158.07 

Variable 

Gates: 

None 

None 

Upstream  Channel: 

None 

None 

Downstream  Channel: 

Vertical  drop  to 
side  channel 

Sloped  rode  and 
concrete  channel 
to  West  Branch  of 
Delaware  River 

j.  Regulating  Outlets;  Water  supply  tunnel  and  principal  spillway 
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SECTION  2:  ENGINEERING  DATA 

Design:  Detailed  construction  drawings  were  available  for  reveiw. 
Information  on  soils  and  hydrology  was  not  available  during  our 
pre-inspection  data  collection  or  during  the  inspection. 

Construction;  No  information  was  made  available  on  the  construction 
history  other  than  the  construction  drawings  and  in  discussions  with 
the  New  York  City  Water  Supply  Staff. 

Operation;  Daily  discharge  and  monthly  maintenance  records  are  kept. 

Evaluation;  The  information  which  was  available  appears  to  be  adaquate  to 
perform  this  study.  Detailed  information  on  soils,  geology,  and  stability 
was  not  available  for  our  review. 


SECTION  3:  VISUAL  INSPECTION 


3.1  Findings; 

a.  General : Cannonsvllle  Dam  was  insoected  by  personnel  of  L.  Robert 
Kimball  and  Associates  accompanied  by  city  staff  members  on  June 
13,  1977. 

b.  Dam;  The  dam  appears  to  conform  closely  to  the  design  drawings. 

The  dam  is  well  maintained  and  in  good  condition. 

The  embankment  slope  at  the  right  abutment  had  a few  small  wet 
areas  possibly  influenced  by  hillside  springs  and  surface  drainage 

c.  Appurtenant  Structures;  The  principal  and  emergency  spillways 
appeared  to  be  in  good  condition. 

I 

d.  Reservoir  Area;  The  reservoir  area  is  heavily  wooded  and  appeared 
to  be  stable. 

e.  Downstream  Channel;  The  downstream  channel  is  the  West  Branch  of 
the  Delaware  River.  The  river  is  a wide  channel  meandering  through 
Stllesville  and  Deposit,  New  York. 

3.2  Evaluation;  The  visual  Inspection  did  not  reveal  any  signs  that  would 
raise  a cause  for  immediate  concern. 


I 
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SECTION  4 


OPERATIONAL  PROCEDURES 


Procedure ; New  York  City  Water  Supply  keeps  a superintendent  and  a 

staff  of  ten  to  perforin  all  maintenance  on  the  dam  and  appurtenant  structures 


Maintenance  of  Dam;  No  planned  maintenance  schedule  Is  utilized. 
However,  the  staff  is  constantly  on  the  project  and  the  grass  Is  mowed 
biweekly  in  season.  Maintenance  is  apparently  performed  as  needed. 


Maintenance  of  Operating  Facilities;  A monthly  maintenance  schedule 
Is  closely  followed  for  the  operating  equipment  partlcuarly  the  valves 
on  the  spillway  gates. 


4.4  Description  of  Any  Warning  System;  None  in  effect 


Evaluation:  The  maintenance  programs  for  the  dam  and  operating  facilities 
appears  adequate.  However,  It  is  recommended  that  a monthly  Inspection 
program  be  developed  to  be  performed  by  New  York  City  Water  Supply 
personnel.  In  addition,  a warning  and  evacuation  plan  should  be  developed 


=1 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Hydrologic  Evaluation  of  Features; 

a.  Design  Data;  Design  data  was  not  made  available  for  our  review. 

b.  Experience  Record;  The  maximum  discharge  of  memory  occured  In 
August  1972,  5.72  feet  over  the  low  spillvay. 

A rain  gage  is  located  at  the  dam  and  a I'.S.G.S.  gaging  station 
is  located  downstream. 


il 


ll 
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c.  visual  Observations;  At  the  time  of  our  Inspection  approximately 

0.5  feet  of  water  was  flowing  over  the  ecergency  spillway.  | 

i 

The  spillway  welr^slde  channel,  and  exit  channel  appeared  to  be  ! 

in  good  condition.  It  appeared  that  the  spillway  weir  would  be 
the  controlling  discharge  structure.  The  side  channel  is  wide 
and  deep  probably  allowing  free  spillway  weir  flow. 

d.  Overtopping  Potential;  Overtopping  potential  was  Investigated 
through  the  development  of  the  probable  naximum  flood  (PMF) 
for  the  watershed  and  the  subsequent  routing  of  the  PMF  through 

the  reservoir  system.  The  PMF  Is  that  hypothetical  flow  Induced  ; 

by  the  most  critical  combination  of  precipitation,  minimum  infiltration 
losses,  and  concentration  of  run-off  at  a specific  location,  that  is  'J 

considered  reasonably  possible  for  a particular  drainage  area.  | 

The  drainage  area  contributing  to  Cannonsville  Reservoir  Is 
approximately  450  square  miles.  To  develop  the  basic  hydrologic 
working  tool,  the  unit  hydrograph,  Snyder  Coefficients  were  used. 

To  establish  equations  for  determlng  Snyder  Coefficients,  personnel 

from  the  Hydrology  Division  of  the  New  York  District  Corps  of  1 

Engineers  were  contacted.  Using  assumed  average  value  f6r  Cj.  >■  2, 

a value  of  Tp  » 20.6  was  calculated,  considering 'watershed  characteristics,  j 

Also,  an  average  value  of  Cp  0.6  was  assumed.  j 

Using  Hydrometerologlcal  Report  No.  33,  the  PMP  Index  rainfall 
was  determined  to  be  22.0  Inches  for  a 24  hour  duration,  200 
square  mile  basin.  The  percentages  of  the  index  rainfall  applied 
to  other  durations  were  interpolated  from  the  plot  of  drainage 
area  versus  percent  of  24  hour,  200  square  mile.  The  computed 
PMF  peak  flow  was  121,000  CFS.  Routing  the  PMF  through  the 
Impounded  storage  reduced  the  peak  flow  by  15,000  CFS.  A plot 
of  the  PMF  inflow  and  outflow  hydrographs  Is  included  in  the 
Appendix. 

The  ability  of  the  Cannonsville  Reservoir  Dam  to  discharge  the  \ 

standard  project  flood  (SPF)  was  also  evaluated.  The  SPF  peak  j 

flow  of  45,000  CFS  was  routed  through  the  reservoir.  The  SPF  I 


I! 
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outflow  is  Indicative  of  a pool  elevation  of  1159.6  feet  above 
MSL.  This  allows  for  15.4'  of  freeboard  remaining  to  the  top  of 
the  dam. 

The  PMF  outflow  is  indicative  of  a pool  elevation  of  1166.5 
feet  above  MSL  allowing  for  8.5  feet  of  freeboard' remaining. 

To  allow  Inflow  and  outflow  hydrographs  to  be  developed  and 
routed,  the  following  assumptions  were  made: 

1.  Discharge  values  for  the  spillway  obtained  from  the 
owner  were  assumed  to  be  correct.  Weir  coefficients 

were  calculated  from  this  data  and  weir  flows  extrapolated 
for  higher  level  values. 

2.  Mo  submergence  of  the  side  channel  is  anticipated.  This  was 
checked  by  calculating  the  critical  depth  in  the  channel. 

SUMMARY  OF  HYDROLOGIC  ANALYSIS 
CANNONSVILLE  RESERVOIR 

Elevation  Top  of  Dam  =•  1175.0' 

Elevation  Ogee  Weir  Spillway  = 1150.0' 

Elevation  Broad  Crested  Weir  Spillway  = 1158.07’ 

PMF  ROUTING 


PMF  Peak  = 121,000  CFS 

PMF  After  Routing  through  Reservoir  - 106,000  CFS 

Elevation  of  Routed  PMF  corresponding  to  106,000  CFS  = 1166.5  feet  above  MSL 
Freeboard  remaining  =8.5  feet 
Spillway  surcharge  = 16.5  feet 

SPF  ROUTING 


SPF  Peak  = 45,000  CFS 

SPF  After  Routing  through  Reservoir  = 31,000  CFS 

Elevation  of  Routed  SPF  corresponding  to  31,000  CFS  = 1159.6  feet  above  MSL 
Freeboard  remaining  = 15.4  feet 
Spillway  surcharge  ■ 9.6  feet 
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SECTION  6;  STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability; 

a.  Visual  Observations;  Based  on  our  visual  Inspection  the  dam  appears 
to  be  well  constructed  according  to  the  design  plans.  No  distress 
was  noted  In  the  embankment. 

b.  Design  and  Construction  Data;  No  Information  on  construction  or 
stability  calculations  were  available  for  review.  Some  data  is 
apparently  in  city  storage. 

c.  Operating  Records;  The  dam  is  operated  in  a manner  which  will  not 
adversely  affect  stability. 

d.  Post-construction  Changes;  No  post-construction  changes  have  been 
made  which  would  Influence  the  structural  stability. 

e.  Seismic  Stability:  The  dam  is  located  in  seismic  zone  1 and  should 
not  present  any  problems  unless  static  conditions  are  unfavorable. 


SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 
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7.1  Dam  Assessment: 

■ ■■■■■I  .^1 

a.  Safety:  Based  on  our  visual  observation  the  dam  does  not  appear  to  , 

present  a threat  to  life  and  property. 

b.  Adequacy  of  Information:  The  information  which  was  available  to  us 
was  not  adequate  to  conduct  a complete  evaluation  of  the  dam. 

c.  Urgency:  No  emergency  or  future  action  is  necessary  for  this  structure. 

d.  Necessity  for  Future  Studies:  Formal,  detailed  study^is  not  deemed 
necessary.  A review  of  embankment  stability  should  be  completed  by 
the  owner  to  determine  whether  the  embankment  meets  current  state- 

of-the-art  criteria.  | 

7.2  Recommendations : | 

a.  A review  of  soils  and  stability  analysis  data  should  be  completed  by  I 

the  owners  or  their  consultant. 

b.  A formal  survellance  program  should  be  established  and  followed  for 
the  structure. 

c.  The  owner  should  continue  his  excellent  maintenance  program. 
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Coimonsvllle  Dam 


il 
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Cannonsvllle  Reservoir  is  located  in  the  Gatskill  "foot-hills."  The  bed- 
rock in  this  area  is  part  of  the  Walton  Formation  of  the  Sonyea  Group, 
which  is  Upper  Devonian  age.  This  stratum  is  interbedded  dark  siltstones 
and  red  silt  and  sandstones.  This  is  the  result  of  continuous  deposition 
at  a time  of  fluctuating  shoreline.  Red-beds  are  from  oxidized  terrestrial 
sediments  while  dark  horizons  were  deposited  in  a marine  reducing  environ- 
ment. These  siltstones  are  durable  and  probably  make  a good  foundation 
base.  This  is  Illustrated  by  the  existence  of  an  old  gorge  where  the  dam 
exists  today. 


The  Pleistocene  ice  sheets  have  enlarged  the  preglacial  valley  to  its 
present  size.  During  the  retreat  of  the  ice  sheets  the  Cannonsvllle 
Reservoir  valley  was  partially  filled  with  drift  and  outwash.  This 
material  is  both  sorted  and  unsorted.  Downstream  from  the  dam  are  several 
gravel  pits. 
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Photograph  Index 

1.  Upstream  slope  showing  rip  rap,  berm,  and  Intake  tower. 

! 

2.  Downstream  slope  from  left  abutment. 

3.  Emergency  spillway  crest  from  upstream  slope. 

4.  Emergency  spillway  crest  and  exit  channel.  Note  two  elevations  on 

spillway  crest. 

5.  Emergency  spillway  exit  channel. 

6.  View  of  outlet  works  and  Immediate  downstream  channel. 

7.  Downstream  channel  approximately  1/2  mile  downstream  of  dam. 
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The  City  of  New  York 

Board  of  W^ter  Supply  ^ V : 

UVI  HK<»A!’t  AV 
NKV  >I>RK.  \ V 


May  26.  1976 


Nacional  Dam  Insoection  P'jogratn 
Canrhinsvil xe.  Downsville. 
Ashokan arvl  Gllboa  Dams 


I 


4U«L1« 


Mr.  Thomas  D.  U 'Connell 
AssC.  Conmissioner  and 
Chief  Engineer 

; Bureau  of  Water  Supply.  I>£P  . 

Municipal  Building; 

' New  York,  N.Y.  10007 

Dear  Sir: 

In  accordance  with  the  request  in  yiour  letter  of  May  2,  1^-78. 
we  have  been  searching  our  files  for  records  and  iniTorraation  re- 
garding the  Cannonsville.  Downsville.  Ashokan  and  Gi.lboa  Dams  de- 
signed and  constructed  under  the  supervision  of  the  Board  of  Water 
Supply.  Due  to  the  passage  of  time,  several  physical  office  lacves. 
and  particularly  the  severe  space  contractltm  imposed  upon  the 
Board  recently,  such  records  are  scattered  and  not  ceslly  assssbled. 

Pertinent  documents  are  known  to  exist  at  this  office,  1250 
Broadway,  at  the  EWS  office  at  Chelsea,  N.Y.  and  in  storage  at  the 
Bureau's  Jerome  Avenue  pipe  yard  building.  In  addition,  it  may  be 
that  • thor  data  is  in  storage  at  the  Pepactfn  Intake  Chamber,  and 
possi:  ly  other  upstate  instillations  under  the  Bureau's  jurLsdl:tiot 
Cunsif  “rablt  data  m.w  also  >e  in  storage  in  The  City's  nrrhives. 


' r rr.j't  jt  t»  the  Li  '»•  catigorie'  of  infoimatlon  IjE’ed 


yc'jr 


1 ingir.eerlny  Iravini.s  and  sped  lIc at  ions,  Cjiitraet  booj.f. 
■for  Gout  ■••ct s *00  and  401  fi'r  Downsville  Dar  and  Con  .racts  -60  t o 
A'S3  and  -uS  for  Cannonsville  Dam,  as  wexl  as  for  the  Cacski.l 


.V' 


■f... 


T.D.  O'Connell 


2- 


May  26,  1978 
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Syscetns  Dams  should  be  in  your  files.  If  not,  reproductions  can 
be  made  available.  A letter  dated  March  2,  1961  to  Chief  Gn.<lneer 
Clark  indicates  that  traciitRs  of  contract  and  working  drawln>s  for 
the  Second  Stage  of  the  Delaware  System  including  the  Dovmsvllle 
Dam,  were  <fellvered  to  your  Valhalla  Office.  Corresponding  draw- 
ings  for  the  Cannonsville,  Gilboa  and  Ashokan  Pairs  are  la  plan 
files  at  1250  Broadway.  Prints  were  made  after  inspection  by  your 
representative,  Mr.  Arablto. 


2.  Soils  infoxination.  Such  information  exists  in  the  il6J) 
files  at  1230  Broadway,  at  the  BWS  Chelsea  Office,  and  possialy 
in  other  upstate  installation  under  Bureau  jurisdiction. 

* 1 

3.  Hydraulic  and  hydrologic  data.  Such  information  exists 

in  the  RAD  files,  in  storage  at  the  Jerome  pipe  yird,  and  possibly 
upstate.  * 

» 

4.  Stability  analysis.  In  storage  at  the  Jerome  pipe  yard. 


5.  Historical  information.  Consult  Board  of  Water  Supply 
Annual  Reports  for  years  19a6  to  1963,  during  which  time  the 
Downsville  and  Cannonsville  Dams  wer^. under  construction.  Also 
there  are  attached  herewith  pertinent  excerpts  frxa  the  Foard's 
Delaware  Water  Supply  News. 

Settloaent  plate  data  for  the  earth  dams  is  also  believed 
to  be  in  storage  at  the  Jerome  pipe  yard  building. 

Arrangements  can  be  made  for  your  inspection  of  the  records 
under  BWS  jurisdiction. 


^Very  trulv  yours, 

i i| 


Martin  Hauptman^ 
Chief  Engineer 


Attchs 
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At  the  upstream  end  of  the  diversion  conduit,  there 


PLUGGING  OP  THE  DIVERSION  CONDUIT 
AT  THE  CANNONSVILLE  DAM 

The  Cannonsville  Dam.  located  on  the  West  Branch 
of  the  Delaware  River  about  four  miles  upstream  from 
deposit.  New  York,  will  impound  water  for  about  twelve 
liles  upstream,  easterlj  toward  Walton,  New  York.  The 
dam  Is  about  2.JJU]Lfeet  long  at  the  top  and  rises  175  feet 
“bove  the  valley  floor  to  Elevation  1175.  The  crest  of  the 
verflow  weir  is  at  Elevation  1150,  and  a waste  channel 
to  the  river  is  provided  on  the  north  side  of  the  valley. 
As  part  of  the  stream  control  works  at  the  dam  site,  a 
iversion  conduit  was  constructed  on  the  south  side  of 
.ae  valley  under  the  dam.  The  diversion  conduit,  through 
which  the  flow  of  the  river  was  directed  during  construc- 
OQ  of  the  dam,  is  17  feet  6 Inches  in  diameter,  1,280  feei 
I ang.  and  terminates  In  a stilting  pool  which  discharges 
into  the  river.  This  conduit  was  designed  to  take  advan- 
' ige  of  pondage  for  the  anticipated  maximum  flows. 

i 1 


is  located  an  inlet  stricture  in  which  permanent  concrete 
stop  logs  and  temporary  wooden  stop  shutters  were  in- 
stalled. A gate  tower  intersects  the  diversion  conduit 
upstream  of  the  centerline  of  the  dam.  Fixed  wheel  gates, 
gate  frames,  and  guides  were  installed  in  the  gate  tower. 
These  gates  can  be  used  to  control  water  entering  the 
release  water  ccr.dult  which  is  constructed  on  top  of  the 
diversion  conduit  from  the  gate  tower  to  the  Release 
Water  Chamber.  The  release  water  conduit,  a cement- 
mortar  lined  steel  pipe  encased  in  reinforced  concrete, 
terminates  in  a r.anifold  with  six  branches.  24  inches  to 
72  inches  in  diameter,  with  control  valves  on  each  line. 
The  flow  through  the  Release  Water  Works  will  be 
measured  by  venruri  meters. 

Toward  the  end  of  construction,  a concrete  plug  was 
placed  in  the  diversion  conduit  at  the  downstream  side  of 
the  gate  tower.  After  plugging,  water  that  enters  the 
upstream  porrlo.i  of  the  diversion  conduit  through  the 
permanent  openings  at  the  inlet  structure  will  rise  in  the 
gate  tower  and  pass  through  the  gate  openings  into  the 
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re'^ase  water  conduit  and  then  through  the  Release  Water 
C imbet  into  the  stilling  pool  and  the  river.  If  at  any 
time  it  shoult^become  necessary  to  shut  off  the  flow  of 
water  in  order  to  make  repairs  to  the  Release  Water  Works 
0 for  any  other  purpose,  the  fixed  wheel  gates  will  be 
lonered  into  closed  position. 

A temporary  24-inch  release  water  pipe  is  located 
a acent  to  the  south  side  of  the  diversion  conduit. 
b>.«inning  at  the  inlet  structure  atK*  extending  to  a point 
upstream  of  the  chamber.  It  then  runs  north  under  the 


release  water  conduit  for  about  50  feet  and  contlnuea 
westward  along  the  north  side  of  the  stilling  pool,  dis- 
charging through  a valve  and  a wooden  flum  into  the 
river  downstream  of  fr?  stilling  pool.  The  overall  length  * 
of  the  24-inch  pipe  is  about  l.oilO  feet.  The  function  of* 
this  pipe  was  to  r ai.otain  flow  through  the  dam  site 
during  the  plugging  operations. 

In  preparation  tor  plugging  the  diversion  conduit,  the 
contractor  began  preliminary  work  at  the  lalel  structure 
in  September  1S63.  This  work  consisted  of  constnicting 
temporary  stop  shut:ers.  installing  a frame  on  top  of  the 
inlet  structure  for  lifting  shutters,  installiog  a (lap  gate 
and  grating  on  the  inlet  of  the  temporary  24-inch  release 
water  pipe,  setting  up  pumps  at  the  stilling  pool,  and 
adding  watertight  sealing  material  to  the  permanant  con- 
crete stop  logs. 

Actual  plugging  operations  started  on  September  30. 
1963.  Work  consisted  of  installing  the  stop  logs,  unwaler- 
Ing  the  diversion  conduit,  excavating  silt  and  debris  from 
the  conduit,  stripping  the  existing  keyway  forms,  forming 
the  plug  and  Inst.alling  grout  pipes,  making  preparations 
at  the  tower  for  placing  concrete  In  the  plug,  concreting 
and  grouting  the  plug,  a.nd  removing  tlie  stop  shutters. 
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Pour  temporary  stop  shutters  were  fabricated  in  the 
; pntractor*s  yard,  moved  to  the  inlet,  and  installed  prior 
to  the  installation  of  the  stop  logs.  These  shutters  were 
ade  of  12-inch  by  12-lnch  oak  timbers,  covered  with 
/4-lnch  plywood  on  each  face.  To  seal  off  water,  perma- 
gum  rubber  was  placed  around  the  edges  tvhich  came  in 
•contact  with  the  concrete.  The  north  shutter  on  the  up- 
:ream  wall  had  a 6-inch  diameter  refill  opening  with  a 
Kap  gate  at  Elevation  1023.5  and  a 2-inch  diameter  vent 
noenlng  at  Elevation  1035.6.  These  were  to  be  used,  if 
icessary,  in  refilling  the  conduit  prior  to  the  pulling  of 
itie  stop  shutters.  The  shutters  were  set  in  their  grooves 
by  a crane  and  were  in  place  by  September  28. 

A special  steel  frame,  formerly  used  as  a portion  of 
w bar  grizzly,  was  adapted  and  mounted  on  top  of  the 
inlet  structure  for  use  in  removing  the  stop  shutters, 
reaves  were  attached  to  the  top  of  the  frame  above  each 
lutter.  A wire  rope  was  tied  to  each  shutter,  run  through 
the  sheave,  and  anchored  to  the  dam  slope  above  the 
:pected  high  water  mark. 

The  inlet  of  the  temporary  24-inch  release  water  pipe 
was  prepared  for  operation  and  closing  before  plugging 
''ommenced.  A rack  was  bolted  to  the  existing  inlet  frame 
prevent  debris  from  entering  the  pipe  and  a flap  gate 
was  attached  with  a positive  closing  latch  which  could 


be  secured  without  using  a diver.  By  using  two  wire 
ropes  and  two  sheaves,  the  flap  gate  could  be  closed  and 
the  catch  pulled  over  the  flap  gate  and  held  in  position. 
A spiral  welded  steel  pipe  was  bolted  to  the  flange  of  the 
8-inch  riser  pipe  and  extended  up  the  slope  of  the  south 
abutment  to  the  berm  at  Elevation  1165.  Tills  pipe  was 
used  in  filling  the  24-inch  temporary  release  water  pipe 
with  concrete. 

At  the  stilling  pool,  a raft  buoyed  by  oil  drums  was 
prepared  with  8-inch  and  tO-inch  electric  pumps  mounted 
thereon.  This  raft  was  placed  in  the  stilling  pool  when 
the  unwatering  operation  began.  A 4-foot  wide  limber 
flume,  88  feet  long,  v/as  constructed  from  the  end  of  the 
temporary  24-lnch  release  water  pipe  downstream  to  carry 
the  flow  beyond  the  stilling  pool. 

At  the  inlet,  the  fifteen  permanent  concrete  stop  logs 
were  prepared  for  watertightness  by  atfixieg  tarred  oakum 
along  the*  upstream  top  edges  and  3-inch  by  3/S-inch 
folded  strips  of  permaguro  rubber  on  the  downstream  top 
edges  and  sides.  These  logs,  which  were  pre-cast  in  1962, 
measured  19  feet  - 6 inches  by  4 feet  -2  inches  by  15 
inches  and  had  embedded  eye  bolts  for  lifting. 

September  30  was  scheduled  as  the  starting  date. 
When  one  inch  of  rain  fell  on  September  28  and  29.  some 
apprehension  was  felt  about  beginning  work  with  the 


Coaetei*  Step  Lops  Bciap  lasiatted.  Flap  Caie  of  24-iacli  Release 
Vater  Line  ac  Left.  Acc.  CDt  671 

I ssibiUtjr  of  flooding.  However,  actual  work  was  started 
on  the  date  planned.  Three  temporary  dikes  were  con- 
' 'ructed  upstream  of  the  dam  to  hold  back  the  ivater 
« ring  the  Installation  of  stop  logs.  As  soon  as  the  flow 
to  the  diversion  conduit  was  intercepted  by  the  dikes,  the 
••’'Watering  of  the  conduit  began  at  the  stilling  pool.  This 
■ iter  was  pumped  into  a temporary  settling  basin  Just 
north  of  the  stilling  pool.  A dike  was  also  constructed 
downstream  of  the  stilling  pool  to  prevent  the  river  from 
I iwlng  back  in.  At  the  inlet  structure,  the  stop  logs  were 
Carefully  set  in  position  with  a mobile  crane  and  placed 
firmly  against  the  concrete  of  the  grooves.  After  all  logs 
1 ‘re  set  in  position,  selected  fill  was  placed  against  the 
Iwgs  from  Elevation  .999  to  Elevation  1009±  to  prevent 
leakage.  As  an  added  precaution,  grout  was  placed  in  the 
. g groove  voids  at  the  end  of  the  logs,  from  Elevation 
: 9 to  Elevation  1017. S.  Impounded  water  began  entering 
the  temporary  24>inch  release  water  pipe  at  about  8 P.M. 
• September  30  at  Elevation  1009.75. 

Unwatering  of  the  diversion  conduit  was  virtually 
completed  by  October  2nd.  Excavation  of  the  silt  and 
'*  'brls  followed  immediately.  The  equipment  consisted  of 
I front  end  loader,  a truck  crane  with  a clam  shell  bucket, 
and  back  dump  Euclid  trucks.  The  crane  was  located 
"'Jacent  to  the  north  side  of  the  stilling  pool  to  remove 
e material  from  the  invert  of  the  pool.  The  front  end 
loader  was  provided  with  a rounded  blade  for  pushing  the 
silt  in  the  conduit  to  the  invert  of  the  stilling  pool  in 
sition  for  removal  by  the  clam  shell.  Water  for  flushing 
iiie  invert  clean  was  pumped  through  an  opening  In  the 
temporary  stop  shutter.  By  October  12th,  practically  all 
It  and  debris  (about  2,100  cubic  yards)  had  been  te- 
...oved  from  the  diversion  conduit  and  stilling  pool.  The 
silt  deposits  were  deepest  at  the  gate  tower  (6.5  feet). 
[ 'i  8-  inch  Moretrench  trash  pump  had  to  be  used  on  the 
I >mp  raft  during  this  excavation  period  because  of  the 
small  debris  that  would  clog  the  electric  pumps. 


Sealing  Concceie  Stop  Logs.  Acc.  C6t.  67) 

At  the  gate  tower,  a 12-inch  steel  pipe  was  installed 
from  Elevation  1007  to  Elevation  1177  for  dropping  con- 
crete into  a receiving  boot  at  Elevation  1007±.  From  the 
boot,  the  concrete  was  carried  by  aluminum  chute  to  the 
plug  area,  which  extended  30  feet  downstream  from  the 
downstream  side  of  the  tower. 

On  October  8 and  9.  steel  grout  rings  were  installed  ' 
over  two  of  the  eight  existing  6-inch  deep  keys  In  the 
lining  in  the  plug  area.  These  rings  consisted  of  1/4-lnch 
steel  plates,  34  Inches  wide,  placed  circumferentially 
over  the  keys.  A 12-inch  drain  pipe  on  the  invert,  in- 
cluding a 12-inch  check  valve  (to  cany  stop  shutter’ 
leakage  during  concreting),  two  grout  pipes  in  the  invert 
of  the  steel  rings,  and  one  grout  pipe  in  the  top  of  the 
12-lnch  drain  pipe  were  installed.  Bulkheads  were  set  for 
the  lower  half  of  the  plug;  and  on  October  10  It  was 
concreted  to  the  spring  line  with  133  cubic  yards  of 
concrete.  In  the  arch,  two  vent  pipes  were  placed  in  the 
steel  rings  and  three  vent  pipes  in  other  keys.  The  upper 
half  of  the  plug  was  concreted  on  October  14  with  140 
cubic  yards.  A half-yard  “Air  Placo*  concrete  placement 
machine,  located  at  the  downstream  end  of  the  plug,  was 
used  to  complete  the  filling  of  the  arch.  Approximately 
18  cubic  yards  were  placed  with  this  equipment.  The  air 
was  supplied  through  a 4-inch  spiral  welded  steel  pipe, 
located  on  the  invert  of  the  conduit,  from  a portable  com- 
pressor located  alongside  of  the  stilling  pool.  The 
transit-mix  concrete  was  lowered  into  a front  end  loader 
at  the  stilling  pool,  carried  through  the  conduit,  dumped 
into  the  "Air  Placo*  machine  hopper  and  deposited  in 
the  form. 

After  allowing  seven  days  for  setting  of  the  concrete, 
the  plug  was  grouted.  The  grouting  equipment  w.vs  set  up 
at  the  down.stream  end  of  the  plug  and  operated  by  air 
supplied  by  the  same  equipment  used  for  the  "Air  Placo" 
equipment.  The  two  invert  grout  pipes  attached  to  steel 
rings  were  grouted  with  a mix  of  10  gallons  of  w,xtDr  and 
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OM  bag  of  cement.  Grout  appeared  at  both  ends  of  the 
plus  and  was  caulked  off  and  vented  throush  the  arch 
pipes.  One  hundred  twentjr-four  bags  of  cement  were  used 
vlth  pressures  building  up  to  40  pounds  per  square  inch. 
The  grouting  of  the  12-inch  drain  pipe  took  place  the 
next  day.  October  22;  and  required  28  bags  of  cement 
ising  a mix  of  five  gallons  of  water  to  one  bag  of  cement. 
Ml  grout  pipes  were  then  filled  and  capped. 

During  the  concreting  and  grouting  of  the  plug,  other 
work  had  to  be  completed  in  the  diversion  conduit,  the 
elease  water  conduit,  the  release  water  pipes,  and  the 
gate  tower,  l.e.,  cleaning  of  the  release  water  conduit, 
the  stainless  steel  venturi  meter,  and  release  water  pipes 
ines  Nos.  1 through  5.  including  the  Dow  pivot  valves. 
Jrains  were  checked,  the  8-inch  refill  line  at  the  gate 
tower,  including  the  valve  stem  up  to  Elevation  1152, 
vas  installed,  and  gate  guides  were  cleaned.  Blind 
langes  covering  the  injection  pipes  at  the  gate  tower 
and  the  2-inch  diameter  pipes  were  removed,  cleaned, 
toated  with  red  lead  and  aluminum  paint,  and  replaced, 
lust  before  the  grouting  operation  began,  the  12-inch 
check  valve  and  16  feet  of  12-inch  drain  pipe  on  the 
Mpstrepm  end  of  the  plug  were  removed  and  a blind  flange 
lolted  to  the  exposed  end  of  the  12-inch  pipe  embedded 
in  concrete. 


Leakage  t^r-iugh  the  stop  logs  and  stop  shutters  was 
observed  during  thi.s  period.  There  was  very  little  leak- 
age through  th'>  stop  logs  (about  2 gpm).  Most  of  the 
leakage  (about  50  gpm)  was  around  the  north  stop  shutter 
on  the  east  of  the  inlet.  The  remaining  leakage 
(about  13  gpn.  was  around  the  remaining  three  stop 
shutters  with  th?  water  in  the  pond  at  Elevation  1023.6. 
approximately  tt;:ee  feet  above  the  sill. 

During  Octcber.  there  was  a total  of  0.72  inch  of 
rainfall;  and  the  water  level  at  the  inlet  never  reached 
the  refill  pipe  in  the  stop  shutter.  With  the  elevation  at 
1023.6,  it  was  ’..-..necessary  to  equalize  water  pressure  in 
the  diversion  conduit  before  pulling  the  shutters.  On 
October  25,  ali  Dow  pivot  valve.s  in  the  chamber  were 
closed,  the  blind  flange  bolted  in  place  In  the  access 
manhole,  and  then  the  stop  shutters  were  pulled.  At 
10:30  A.M.  on  October  28.  line  No.  5 (54-lnch  Dow  pivot 
valve)  was  opened  and  the  24-inch  gate  valve  of  the 
temporary  24-ip.ch  release  water  pipe  closed.  The  flap 
gate  at  the  intake  of  the  temporary  24-inch  pipe  was 
closed  on  October  29  in  preparation  for  filling  the  same 
pipe  with  concreie. 

The  temporary  24-inch  release  water  pipe  was_pn:, 
watered  and  sealed  at  the  lower  end;  and  filling  of  the 
pipe  took  place  on  November  4.  This  pipe  had  three 
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CanoonsTSII*  Da».  Stilltn^  Pool.  V«ter  Dtsctiar^in^ 

ft  ich  risers,  “A"  at  the  inlet,  “B"  at  the  gate  tower, 
a I “C*  at  Station  SS't’62  Just  east  of  the  chamber.  At 
the  downstream  end  of  the  temporary  24>inch  release 
w~ter  pipe,  there  was  a 24-inch  gate  valve  and.  beyond 
t s valve,  80  feet  of  24-lnch  steel  pipe.  This  valve  and 
section  of  pipe  were  removed  and  a blind  flange  with  a 
vent  installed. 

Prior  to  concreting,  samples  of  various  concrete 
mixes  were  prepared  to  find  a mix  suitable  to  fill  the 
long  pipe.  It  was  decided  that  a mix  without  coarse 
a rregate  and  with  good  plasticity  should  be  used  with  a 
r arding  agent  to  take  care  of  unforeseen  delays,  none 
of  which  occurred.  The  mix  used  consisted  of  one  bag  of 
( -Tient,  120  pounds  of  sand,  five  gallons  of  water  and 
( 15  pound  of  pozzolith  HP-18  manufactured  by  Master 
Builders  Company.  This  mix  was  placed  into  the  Inlet  of 
f ^ temporary  24-lnch  pipe  through  riser  pipe  "A".  A pipe 
t tended  from  this  riser  pipe  up  the  slope  of  the  south 
abutment  to  Elevation  1168.  Transit  mix  trucks  carrying 
a'x  cubic  yards  of  concrete  unloaded  into  a hopper  at 
1 evation  1168.  A total  of  162  cubic  yards  of  concrete 
was  dumped  into  the  hopper  at  this  location  and  an  addi- 
tional 15.5  cubic  yards  were  placed  into  riser  "C. 

When  the  up.stream  and  downstream  risers  were  re- 
ib.<»ved,thcy  were  found  to  be  tilled  to  26  feet  and  16  feet. 


throujth  )4-inch  Release  ^ater  Ltae.  CDt  717 

respectively,  above  the  24-inch  pipe.  In  the  gate  tower, ' 
the  riser  extension  was  connected  to  the  embedded  rise; 
"B"  by  a short  section  of  6-inch  rubber  hose.  It  was 
planned  to  break  this  connection  by  pulling  the  rubber 
hose  apart  by  a crane.  When  this  was  done,  it  was  found 
that  concrete  in  the  riser  had  extended  38  feet  above  the 
24-inch  pipe.  Some  thought  had  been  given  to  grouting 
the  24-inch  pipe  after  concreting,  but  the  above  results 
indicated  complete  filling  of  the  pipe. 

SHELDON  L.  HADDEN. 


CENTREX 

Effective  June  15.  1964  the  telephone  system  at 
the  Headquarters  offices  of  the  Board  at  120  Wall  Street, 
was  converted  to  a unified  telephone  system  railed 
CENTREX.  Outside  callers  can  dial  the  offices  directly 
by  dialing  566  plus  the  NEW  extension  number  assigned 
to  each  person.  Please  notify  all  callers  of  your  new 
number. 
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DEPARTMENT  OF  PUBLIC  WORKS 
DIVISION  OF  CONSTRUCTION 
BUREAU  OF  WATERWAYS 
ALBANY 


Received  — 

Disposition 

Foundation  inspected 

Structure  inspected  


Dam  No.  . 
Watershed 


Application  for  the  Construction  or  Reconstruction  of  a Dam 
Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 
provisions  of  Section  948  of  the  Conservation  Law  (Chapter  602,  Laws  of  1959)  for  the  approval  of  specifi- 
cations and  detailed  drawings,  marked  ....CxknnQIIaviJLle..JDan..aJUl.Appur.tenan.t..l!focRs 


-herewith  submitted  for  the 


construction  ) 


{ ^ herein  described.  All  provisions  of  law  will  be  complied 

with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 

.l..9§.5_ 


<dm.)  The  West  Branch  of 
1.  The  dam  wilt  be  on  ..ths..J).e.J,.aj«ar.e..JRiy.eE -slowing -tiK* in  the 


town  of  ....uIl»P.0.9..1.t. 


County  of  — Delawar.e. 


and  .....afeQyLt..f.Q.ur...jnJl.l.es...«p.s.tr.catnt.f.r.Qia...the...Yillage..of...Depos-lt-»  -ll— .Y*----... 

• (CWe  esMl  4lr««ilM  few  « Md|e,  lUa.  Yttlafe,  aaia  creaa  fade  ar  »Mtk  af  a Mreaml 

Z Location  of  dam  is  shown  on  the  attai^^  quadranglo- 


ufr  tfae-United-Statey  6eolegical-Survey-«» ktitudo iongihidc  . 

3.  The  name  of  the  owner  is  — Qi-tY...Of...N.eW--Yogk^-Poard-Qf  Wa  ter  -S-UpP-ly--- 

4.  The  address  of  the  owner  is l.S.P...l!^%1.1...3.tr.e.at«...N£W...YarJc..^«...N.*...Y*._.. 

5.  The  impounded  water  will  be  used  for  ....Vfdlt.Q];...S.vpp.ly.„~..£X.ty...Qf..JNaw..Yocit ... 

• * • 

& Win  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lands  .:.-...N.Q 

/ 

7.  Does  Section  179  of  the  Conservation  Law  (see  page  five  of  this  form)  apply  to  the  above  named 

stream?  Yes ; No.>. If  answer  is  yes,  give  Conservation  Department's  assigned  number  for  permit 

to  change  or  modify  the  stream  ..$.9.S...Wj9l^.9.r....SuPPiy  Application  2005 
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9.  The  computed ye*i»*peak  rate  of  runoff  used  in  the  design  is  .?.QP.*.(?9Q..  cu.  ft.  per  sec. 

State  criterion  of  method  used  in  determining  the  peak  rate  of  runoff  ...l'J[y.er.'.S...l!or.IlUia. 

10.  The  maximum  height  of  the  proposed  dam  above  the  bed  of  the  stream  will  be  ..JL7.5.  feet  inches. 

11.  The  designed  maximum  high  water  elevation  above  the  spillcrest  is  computed  to  be  ..W.7A*5.  feet 

-!?. indies;  the  designed  freeboard  as  measured  from  the  maximum  high  water  elevation  to  the  top 

of  the  proposed  dam  will  be  — feet  ....".“".T.  inches. 

12.  The  open  spillway  of  the  proposed  dam  that  will  control  the  designed  flood  flow  will  be  of 


The  width  of  the  control  section  of 

(Sm*  tn»>  xxh  WI  MfMMW  Mith.  MMIM*,  MiiMiy.  iImSw.  iMk  SIM  «rik.  m.) 

X 

the  spillway,  measured  normal  to  the  flow  of  water  at  the  crest,  will  be  ...8QQ feet  — IT  indies  in 

the  dear;  faring  down  stream,  the  waters  will  be  held  at  the  right  end  by  a 

the  top  of  which  will  be  .ZZ. feet  inches  above  the  spillcrest,  and  have  a top  width 

of  ...^0. feet  inches;  and  at  the  left  end  by  a the  top  of  which 

will  be  ..jE5. feet inches  above  the  spillcrest  and  have  a top  width  of  ...l.QQi!..  feet ..  inches. 

vertical  vertical 

The  slope  of  the  sides  of  the  spillway  will  be m (left) wm (right). 

13.  The  spillway  is  designed  to  safely  discharge  .20.0^.00.0. cu.  ft.  per  sec 

14.  The  surface  area  of  the  proposed  pond  or  lake  will  be  “7.““”.” aere»’at-<he'  worwl-watorw 

ekvatien-nd .4800 acres  at  the  spillcrest  devation;  the  volume  of  the  water  impounded  in  the 

pond  or  lake  will  be .”.7.7 gaHof»•«^•th«•neH«e^■wate^‘■«leva♦i«l^4ll•d•..98-.l>lll•^0^ — gallons 

at  the  spillcrest  elevation.  

15a.  The  normal  water  elevation  of  the  proposed  pond  or  lake  will  be*  ..Var.y.^.-feee-.f.Kjr.r.s.r.-indies- 

COntrolled  diversions  through  the  West 

bel9W-4h»4piUway-ere!4,  and  will  be  maMHained  by  means  of  » .P..?.f.dyr.?<.l!.®...T.Unne.L — ; 

and  releases  through  the  release  water  works. at  the  dam  site* 
th»pMid-ov<lal«c  .wilt  b^dsainad.  b}b  means  nL  a. ; 

prewisiofw  wilU  bw  4es>  ai^^ing-waten.  to.  riparian  nwnecs-downstreamr  -duriiig*  dry-  aeaseMr  diy-means. 

•f-t7™TJ!r7.7.r.r!.T.!!.T.7.T.T.r!.T.r!.T.77.7.7.T.!!.T.T.!T.T.rr.T.!!.” 

ISb.  In  addition  to  normal  water  control,  provision  must  be  made  for  a bottom  draw-off  if  the  pond  is  on 

release  water 

a trout  stream  of  constant  flow.  The  draw-off  will  be  by  means  of  a ..Chamher. designed  to 

5 to  15  M.G.D. 

maintain  an  outflow  of  one-hall- of* 4lie^i*i«HOOii>-iiifl«w<b4ho-s»i«eam*of ......^.^-penoecfni^to-a- 

maNMnwm  owtHowc  ofiOne  -f  It  peoecor 

16.  The  maximum  discharge  through  the  spillway  that-emitrol^tlie-iiofmal- water  ekvatioii  will  be 

1A5.^0QQ cu.  ft  per  sec  during  maximum  high  water. 

— 1— 


designed  to  fail  or  otherwise  permit  full  discharge  through  the  spillway  when  the  floo<l  waters  reach  a height 
of feet inches  above  the  spillcrest. 

18.  If  an  overfall  structure  is  used  as  a spillway,  it  shall  be  provided  witli  an  apron  constructed 

of  ; the  thickness  of  the — will  be feet  — inches, 

the  width  feet  inches  across  the  stream  and  the  length feet inches 

parallel  to  the  stream. 

19.  Facing  downstream,  what  is  the  nature  of  material  composing  the  right  bank?  

20.  Facing  downstream,  what  is  the  nature  of  the  material  composing  the  left  bank?  .X£.dOfi..r.QCll 

21.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  boulders, 

granite,  shale,  slate,  limestone,  etc.)  — ^laLCljal...tiJl.L 

22.  Are  there  any  porous  seams  or  fissures  beneath  the  foundation  of  the  proposed  dam? 

.......s.«ams...Qr...fJl.ss.ur.e.s.,...li*...any.,...w.iil..J3e..gr.o.uted.. 

23.  Stole  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardne.ss,  perviousness,  water  bearing, 

effect  of  exposure  to  air  and  to  water,  uniformity,  etc .i.*]?P.9.ryJ..O.US...9.1.a.C.l.aJ....tii.l.l. 


24.  Was  the  above  soil  information  obtained  from  soil  borings?  .Y.?.§ ; test  pits?  

25.  State  how  much  above  the  spillcrest  elevation  is  the  lowest  part  of  the  immediate  upstream  adjoining 

property  or  properties 17 5. — feet inches. 

26.  Does  this  proposed  pond  or  lake  constitute  any  part  of  a public  water  supply?  ....X?.?. 

27.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

failure  of  the  proposed  dam  ...Ex.trem(?.J.y...<;oris.er.yft1tlYC...(Jftsi.gii...and...cQns.tr.iictl.on 


..cl.ljfflijaa.te.&..s.uch..posLslblll.ty.. 

28.  The  design,  plans  and  specifications  have  been  prepared  under  the  supervision  of:  (Sign  on  applicable 
line  below).  ^ /) 

P.  E.  license  No.  .2.7325.. 

Stanley  Dore 

Address  ..12Q..lfeAl..St.,.^..Ncw...yor.k...5.s.-.Nj....y... - 


(a)  ... 


(SifMUteV 


(b)  U.  S.  D.  A.  Soil  Conservation  Service 

(S^Mtan)  (TMbi  ••  CMMnatIwM) 

^c)  N.  Y.  S.  Conservation  Department  Engineer 

(TW.) 

Othw  ^lified  engineer. 

«.  nasT  aUALIt*  I'lUfiTllttil* 


M) 


29.  Tho  xvill  be  uiuler  the  supervision  of : (Sign  on  applicable  line 

|$T4t«  trertiv*.  RrcMtfructiMi  9» 

below).  ^ ^ 

(a)  P.  E.  License  Xo.  ...27.325. 

Stanley  M.  Dore 

Address  ...l2.Q.6v.al.J....5t...,...NfiW...y.Qr.K..5.»..N.....y.* 


(b)  U.  S.  D.  A.  Soil  Conservation  Service 

tSifa***'*^  (TitUi  Ck^mw  ar  ti) 

(c)  N.  Y.  S.  Conservation  Department  Engineer 

<SlCMtMtt)  (Till*) 

(d)  Other  qualified  engineer. 

(StfMtttf*)  (TtiU) 

The  foregoing  information  is  correct  to  the  best  of  my  knowledge  and  belief,  and  the  construction  will  be 
carried  out  in  accordance  with  the  approved  plans  and  specifications. 

.Q.l..tj/..of_New  York  - Board  Of  Wa 

By  .AC.t.i.n.9— , authorized  agent  of  owner. 


‘ BettlT/Cohcn 

Address  of  sikner 12.Q...Wa.U...5.t.#.*...N.e.W...Y.QrK...5.*...Nj,.y* Date  ...Jtm«..22.*...Jl.9.§.Q 


INSTRUCTIONS 

Read  carefully,  on  the  fifth  and  sixth  pages  of  this  application,  the  law  setting  forth  the  requirements  to  be 
complied  with  in  order  to  construct  or  reconstruct  a dam. 

Determine  first  whether  the  stream,  across  which  the  dam  is  to  be  erected  or  from  which  water  for  the 
proposed  pond  or  lake  is  to  be  diverted,  is  under  the  jurisdiction  of  the  Conservation  Department.  This  in- 
formation may  be  obtained  upon  request  from  the  manager  of  the  District  Fisheries  Office  of  the  Conservation 
Department  which  has  jurisdiction  in  the  County  where  the  stream  is  located,  the  Conservation  Department, 
Bureau  of  Fish,  State  Campus  Site,  Albany  1,  New  York  or  the  New  York  State  Department  of  Public  Works, 
Bureau  of  Waterways,  Albany  1,  New  York. 

Before  a dam  may  be  erected  across  a natural  water-course,  the  riparian  rights  of  other  land  owners  (both 
upstream  and  downstream)  must  be  considered  and  customarily  their  consent  be  obtained  as  such  rights  have 
been  adjudged  by  the  civil  courts  to  be  inalienable  and  inviolate. 

The  elevation  of  the  impounded  water  should  be  maintained  at  a suitable  level  below  the  lowest  contour 
of  the  adjoining  properties  thereby  preventing  inundation  of  the  properties  during  the  highest  stage  of  the  waters. 

Each  application  for  the  construction  or  reconstruction  of  a dam  must  be  made  on  this  standard  form,  copies 
of  which  will  be  furnished  upon  request  to  the  New  York  State  Department  of  Public  Worics,  Bureau  of 
Waterways,  Albany  1,  New  York.  The  application,  properly  executed,  must  be  accompanied  by  three  sets  of 
plans  and  specifications.  The  plans  must  contain  the  following  information: 

a.  A topographical  plan  (with  contours)  of  the  impounded  area  drawn  to  a suitable  scale. 

b.  A profile  and  transverse  section  of  the  impounded  area  showing  the  proposed  excavation,  the  nor- 
mal water  and  possible  high  water  elevations.  A I'-O"  minimum  of  freeboard  is  to  be  provided  between 
the  top  of  the  dam  and  the  possible  high  water. 

c.  A longitudinal  elevation  and  transverse  section  of  the  dam  with  all  the  necessary  details  of  the 
related  appurtenances,  spillways,  drains,  etc. 

d.  A log  of  the  soil  information.  Samples  of  the  materials  to  be  used  in  the  dam  and  of  the  material 
upon  which  the  dam  is  to  be  founded  may  ^ asked  for,  but  need  not  be  furnished  unless  requested. 

No  work  of  construction,  reconstruction  or  repairs  of  the  structure  or  structures  shall  be  started  until  after 
the  plans  and  specifications  have  been  formally  approved  by  the  New  York  State  Department  of  Public  Works. 

If  the  dam  constitutes  a part  of  a public  water  supply,  application  should  also  be  made  to  the  Water  Re- 
sources Commission  under  Article  V of  the  Conservation  Law,  as  amended. 

An  application  for  the  construction,  or  reconstruction  of  a dam  must  be  signed  by  the  pro^)ective  owner 
of  the  dam  or  his  duly  authorized  agent.  The  address  of  the  signer  and  the  date  must  be  given  as  provided 
for  in  this  application  form.  IHjg  j3  pggT  quALXXT  HUUnUMUi 

. fiKMoorffvroisHB>iooDa 
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PART  THREE.  ARTICLE  FOUR  OF  THE  CONSERVATION  LAW 
AS  AMENDED  BY  CHAPTER  602.  LAWS  OF  1959 

§ 179.  Protection  against  damage  and  distiirlKincc  of  streams;  permit  (1)  No  dam  or  other  structures  may 
be  placed  in  any  stream;  except  as  authorized  by  Section  9-IS.  (2)  E.vcept  as  provided  in  this  subdit'ision,  no 
person  shall  change,  alter  or  mixlify  the  course  of  any  stream  as  defined  in  this  section,  or  remove  any  sand  or 
gravel  from  the  bed  of  such  stream  or  the  banks  thereof,  (a)  A person  desiring  to  cliange.  modify  or  disturb 
the  course  of  any  stream  or  to  remove  sand  and  gravel  therefrom  shall,  before  changing,  modifying  or  disturb- 
ing the  channel  or  bed  of  said  stream,  or  before  removing  such  sand  and  gravel,  apply  to  and  receive  from  the 

or  for  the  removal  of  such 
shall  ascertain  the  extent  of 
the  damage  and  stream  disturbance  and  its  probable  effect  to  create  conditions  dangerous  to  the  health  and 
safety  of  the  people  of  the  state,  or  likely  to  cause  waste  of  natural  resources  of  the  state,  including  soil,  forests, 
water,  fish  and  aquatic  wildlife  therein  likely  to  result  from  such  change  and  modification  of  the  water  course 
or  the  removal  of  such  sand  and  gravel,  (c)  In  order  to  minimize  the  disturbance  to  the  water  course  and  in 
order  to  prevent  unreasonable  erosion  of  soil,  increased  turbidity  of  the  waters,  irregular  variations  in  velocity, 
temperature  and  level  of  waters,  the  loss  of  fish  and  aquatic  wildlife  and  the  destruction  of  natural  environ- 
ment habitat  thereof,  and  the  danger  of  floods  or  pollution,  the  Department  may  direct  the  manner  and  the 
extent  to  which  the  stream  bed  or  channel  may  be  changed,  altered  or  modified  and  may  limit  the  quantity  of 
sand  and  gravel  to  be  removed,  designate  the  location  in  the  bed  or  channel  of  the  stream  or  the  banks  thereof 
from  which  the  same  may  be  removed,  pr  it  may  refuse  permission  to  alter  such  stream  or  to  remove  sand  and 
gravel  therefrom,  if  in  the  opinion  of  the  Department  such  alteration  of  the  stream  in  any  manner  or  such 
removal  in  any  quantity  would  result  in  such  damage  to  the  stream  as  to  endanger  the  health  and  safety  of 
the  people  of  the  state  of  New  York  or  the  loss  or  destruction  of  the  natural  resources  of  the  state  including 
forests,  soil,  water,  fish  and  wildlife.  (3)  The  provisions  of  subdivision  (1)  and  (2)  shall  not  apply  to:  (a) 
The  construction  of  highways,  bridges,  dams,  reservoirs  or  other  public  works  or  stream  improvement,  soil 
conservation  or  flood  control  projects,  undertaken  by  the  State  of  New  York,  the  federal  government  cr  the 
government  of  any  county  of  the  state;  or  (b)  the  construction  of  such  public  works  by  any  public  corporation 
other  than  the  county,  provided  the  approval  of  the  plans  therefore  is  first  obtained  from  the  County  Super- 
intendent of  Highways  of  the' county  in  which  such  public  corporation  is  located;  or  (c)  The  construction  of 
dams,  ponds  or  reservoirs  or  the  carrying  out  of  measures  for  stream  improvement,  soil  conservation  or  flood 
control,  undertaken  and  carried  out  according  to  plans  approved  by  an  engineer  employed  by  a governmental 
agency  cooperating  with  a soil  conservation  district  and  supervised  by  a conservationist  employed  by  such  agency. 
(4)  The  Conservation  Department  is  hereby  authorized  to  provide  e-xpert  advice  and  to  cooperate  with  any 
person  or  agency  desiring  to  undertake  stream  alterations  to  the  end  that  the  work  shall  progress  with  the 
minimum  disturbance  to  the  stream.  (5)  For  the  purposes  of  this  section,  except  subdivision  (1)  thereof,  a 
stream  means  a stream  or  a part  of  a stream  named  or  described  in  a list  prepared  and  published  by  order  of 
the  Conservation  Department.  In  the  preparation  and  periodic  revision  of  such  lists  the  Department  shall  de- 
termine and  consider  the  relation  between  the  volume  and  velocity  of  the  water  in  a particular  stream  and  the 
size,  gradient  and  other  physical  characteristics  of  the  channel  in  which  it  flows  to  the  dangers  of  flooding, 
pollution,  soil  erosion  or  wastage  of  natural  resources  including  habita:  of  fish  and  aquatic  wildlife  that  would 
be  involved  in  interference  with  the  channel  and  the  bed  of  the  stream.  The  application  of  this  sectioa  shall  not 
be  deemed  to  be  postponed  until  the  completion  of  a list  covering  the  entire  state. 


Conservation  Department,  a permit  for  the  change  or  modification  of  the  s^tream 
sand  and  gravel,  (b)  The  Conservation  Department  before  granting  such  permit 


SECTION  948  OF  THE  CONSERVATION  LAW 
AS  AMENDED  BY  CHAPTER  602,  LAWS  OP  1959 

§ 948.  Structures  for  impounding  waters;  dams  and  docks;  control  of;  (1)  No  structure  for  impounding 
water,  including  any  artificial  obstructions,  temporary  or  permanent,  in  or  across  a natural  stream  or  water 
course,  nor  any  dock,  pier,  wharf  or  other  structure,  temporary  or  permanent,  used  as  a landing  place  on  waters 
shall  be  erected,  reconstructed  or  repaired  by  any  person  or  public  corporation  without  notice  to  the  Super- 
intendent of  Public  Works.  (2)  No  such  structure  shall  be  erected,  reconstructed,  repaired  or  maintained 
without  complying  with  such  conditions  as  the  Superintendent  of  Public  Works  may  b)’  order  prescribe  for 
safeguarding  life  or  property  including  the  natural  resources  of  the  state  against  danger  or  desctruction  re- 
sulting during  the  work  or  thereafter  from  the  inadequate  design  or  construction  of  the  structure  or  structures 
« or  from  the  perilous  condition  of  existing  structure  or  structures  or  from  the  time  at  which  or  manner  in  which 
^ the  work  is  done.  (3)  (a)  The  Superintendent  of  Public  Works,  whenever  in  his  judgment  public  safety 
requires,  shall  cause  investigations  and  reports,  to  be  made  of  the  structures  located  in  the  waters  of  the  state. 
The  Superintendent  of  Public  Works  shall  have  power  to  make  and  serve  an  order,  setting  forth  therein  his 
findings  of  fact  and  his  conclusions  therefrom,  directing  any  person  or  public  corporation,  erecting,  rccon- 
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remove  the  said  structure  or  to  erect,  reconstruct  or  repair  the  satne  within  siicli  reasonable  time  and  in  such 
manner  as  sliall  l>e  specified  in  said  order,  and  it  shall  be  the  duty  ot  every  such  person  or  public  corporation 
to  obey,  observe  and  comply  with  such  an  order  and  with  the  conditiens  thcreiti  prcscrilx'd.  (b)  Every  person 
or  public  corporation  failin;',  oinilting  or  neglecting  to  coinjily  with  such  order,  or  who  erects,  reconstructs  or 
rc|>airs  any  such  structure  hereinbefore  referred  to  without  submitting  to  the  Superiiiu ndent  of  Public  Works 
and  obtauiing  his  approval  of  plans  and  specifications  for  such  structures  when  required  so  to  do  by  his  order 
or  who  fails  to  remove,  erect,  reconstruct  or  repair  the  same  in  accordance  with  the  plans  and  specifications  so 
approved  within  a reasonable  time  as  designated  by  the  Superintendent  shall  forfeit  to  the  pec^  of  the  state 
a sum  not  to  exceed  five  hundred  dollars  to  be  fixed  by  the  court  for  each  and  eveiy  offense;  every  violation 
of  any  such  order  shall  be  a separate  and  distinct  offense,  and  in  case  of  a continuing  violation,  every  day’s 
continuance  thereof  shall  be  deemed  a separate  and  distinct  offense,  (c)  In  addition  to  said  forfeiture,  upon 
the  violation  of  any  such  order,  the  Superintendent  of  Public  Works  shall  have  power  to  enter  upon  the  lands 
and  waters  where  such  structures  are  located  for  the  purpose  of  removing,  repairing  or  reconstructing  the 
same  and  to  take  such  other  and  further  precautions  which  he  may  dee-m  necessary  to  safeguard  life  or  property 
or  protect  the  natural  resources  of  the  state  against  danger  occasioned  by  the  presence  of  sudi  structures.  In 
removing,  repairing  or  reconstructing  such  structures  or  other  properties  so  affected,  the  Superintendent  of 
Public  Works  shall  not  deviate  from  the  method,  manner  and  speci.ncations  contained  in  the  original  order, 
(d)  The  Superintendent  of  Public  Works  shall  certify  the  amount  of  the  costs  and  e.xpenses  incurred  by  him 
for  the  removal,  repair  or  reconstruction  aforesaid  or  in  any  wise  connected  therewith  to  the  board  of  super- 
visors of  the  county  or  counties  in  which  the  said  lands  and  waters  are  located,  w'hereupon  it  shall  be  the  duty 
of  such  board  of  supemsors  to  add  the  amount  so  cert  ihed  to  the  assessment  rolls  of  such  locality  or  localities 
as  a charge  against  the  real  property  upon  which  the  dam  or  other  structure  is  located,  designated  or  described 
by  the  Superintendent  of  Public  Works  as  chargeable  therewith,  and  to  issue  its  warrant  or  warrants  for  the 
collection  thereof.  Thereupon  it  shall  become  the  duty  of  such  locality  or  localities  through  their  proper  officers 
to  collect  the  amount  so  certified  in  the  same  manner  as  other  taxes  are  collected  in  such  locali^  or  localities, 
and  when  collected  to  pay  the  same  to  the  Superintendent  of  Public  Works  who  shall  thereupon  pay  the  same 
into  the  state  treasury.  Any  amount  so  levied  shall  thereupon  become  and  be  a lien  upon  the  real  property 
affected  thereby  to  the  same  extent  as  any  tax  levy  becomes  and  is  a lien  thereon.  (4)  An  order  pursuant  to 
this  section  shall  be  reviewable  in  a proceeding  pursuant  to  Article  78  of  the  Civil  Practice  Act.  (5)  This 
section  shall  not  apply  to  (a)  a structure  used  for  impounding  water  where  the  area  draining  into  the  pond 
or  other  body  of  impounded  water  formed  thereby  does  not  exceed  one  square  mile,  unless  (i)  the  impounding 
structure  is  more  than  ten  feet  in  height  above  the  natural  bed  of  the  stream  at  any  point  or  (ii)  unless  the 
quantity  of  water  which  the  structure  impounds  exceeds  one  million  gallons;  or  (b)  a farm  pond  erected  upon 
lands  devoted  to  farming  for  the  purpose  of  soil  conservation,  propagation  of  fish,  irrigation,  watering  of 
livestock,  maintenance  of  wildlife  or  general  farm  use,  which  is  formed  by  an  earth  embankment  with  an  all 
earth  vegetated  spillway  and  other  accessory  structures,  unless  (i)  the  height  of  the  earth  embankment,  measured 
from  the  top  thereof  to  the  lowest  point  of  the  excavation  in  the  reservoir  area,  exceeds  fifteen  feet;  or  (ii) 
the  capacity  of  the  farm  pond  exceeds  one  million  five  hundred  thousand  gallons  measured  as  the  total  volume 
of  water  which  would  be  impounded  if  the  surface  of  the  water  were  at  the  bottom  of  the  qtiUway  at  its 
highest  point;  or  (iii)  the  area  draining  into  the  farm  pond  exceeds  two  hundred  acres;  or  (iv)  the  pond 
comprises  more  than  ten  acres  of  surface  water  when  full;  or  (v)  the  water  to  said  farm  pond  is  diverted 
into  said  pond  by  an  artificial  obstruction  in  or  across  a natural  stream  or  water  course,  (c)  a dock,  pier, 
wharf  or  other  structure  under  jurisdiction  of  the  department  of  docks,  if  any,  in  a city  of  over  one  hundred 
and  sdVenty-five  thousand  population.  (6)  The  design,  preparation  of  plans,  estimates  and  specifications  and 
the  supervision  of  the  erection,  reconstruction  and  repairs  of  all  structures  hereinbefore  referred  to  shall  be 
done  by  a licensed  professional  engineer  familiar  with  the  structures  hereinbefore  referred  to,  or  in  the  case  of 
farm  ponds  by  an  engineer  or  conservationist  employed  by  a governmental  agency  cooperating  with  a soil  con- 
servation district,  or  by  an  engineer  employed  by  the  Conservation  Department. 

{ 5.  This  act  shall  not  impair  tlie  effect  of  an  order  heretofore  made  by  the  Superintendent  of  Public  Works. 

S 6.  This  act  shall  take  effect  October  first,  nineteen  hundred  fifty-nine. 
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having  been  included  in  the  prices  stipulated  for  the  various  items  of  the 
contract.  The  O)nlractor  shall  not  be  entitled  to  any  compensation  for  de- 
lay in  completing  any  portion  of  the  work  caused  by  such  testing,  except 
for  an  extension  of  time  equivalent  to  the  delay. 


BORINGS 
Item  1 

Sect.  1.1  Under  Item  1 the  Contractor  shall  make  borings  at  such 
points  as  may  be  directed  on  and  in  the  ricinity  of  the  work  of  this  con- 
tract and  at  such  locations  within  or  near  the  proposed  Cannonsville  Reser- 
voir as  may  be  ordered.  Such  borings  shall  comprise  the  sinking  of  casings 
to  a satisfactory  seat  in  sound  rock  and  core  drilling  to  such  depth  as 
required  to  determine  the  depth  and  character  of  the  earth  cover  and  the 
character  of  the  bed  rock,  the  sinking  of  casings  for  observation  wells, 
and  for  holes  for  measuring  to  settlement  plates  in  the  dam,  and  the  making 
of  core  borings  in  masonry  or  rock  to  explore  the  ground  in  advance  of  the 
excavation,  for  grouting,  to  test  the  masonry,  or  for  other  purposes.  He 
shall  also,  under  this  item,  make  auger  or  post  hole  borings  in  the  key 
trench  and  elsewhere,  as  ordered.  As  a part  of  the  work  under  this  item, 
the  Contractor  shall  recover  and  preserve,  as  ordered,  the  cores  and  such 
wash  or  dry  samples  of  earth  and  other  materials  which  do  not  yield  cores, 
and  shall  keep  an  accurate  record  of  all  materials  penetrated  and  the 
depths  at  which  changes  in  the  materials  take  place.  The  Contractor  shall 
furnish  the  Engineer  with  copies  of  all  such  records  as  the  work  pro- 
cesses. He  shall  assist  the  Engineer  in  getting  the  necessary  measure- 
ments, in  obwining  knowledge  of  the  materials  penetrated,  and  in  observing 
the  coun*!  water  elevations,  and  shall  satisfactorily  restore  all  areas 
disturbed  in  making  the  borings. 


Vock 

tadodcd. 


Sect.  1.2  The  Contractor  shall  make  satisfactory  arrangements  to  b^^«o 
besia  promptly,  as  soon  as  such  work  is  ordered,  all  borings  that  may  be 
required  during  the  existence  of  this  contract,  and  shall  prosecute  the  work 
on  each  boring  during  at  least  eight  of  the  24  hours  of  every  working  day 
until  that  boring  ia  satisfactorily  completed. 


Sect.  1.3  Kbew^r  requireJ.  otl»r  o|>»«io«E  Eh.U  te  .Mpended 
r delayed,  if  necessary,  to  permit  borings  to  be  satisfactorily  and  quickly 
The  Contractor  shall  not  be  entitled  to  any  compensation  for  such  * 

C-465 


suspensions  or  delays  other  than  that  provided  in  the  prices  stipulated  for 
the  various  items  of  this  contract. 


SiakiM 

casiafs. 


Blaadat. 


Cora 

dtUliaf. 


Siaaot 

coca. 


Groatiaf 

coca 

boriata. 


Sect.  1.4  Casings  shall  be  sunk  vertically  from  the  surface  of  the 
ground  or  excavations  in  earth,  except  as  otherwise  ordered.  Auger  or  post 
hole  borings  may  be  made  without  the  use  of  casings  where  the  character 
of  the  soil  permits  and  where  satisfactory  information  may  be  obtained 
without  the  use  of  such  casings.  Except  as  permitted  by  the  Engineer,  the 
diameter  of  the  casings  shall  permit  the  taking  of  rock  cores  1 S/8  inches 
in  diameter  to  the  depth  required.  Flush  joint  casings  shall  be  used 
and  reaming  of  holes  shall  be  done  as  required  to  case  off  soft  rock  or 
loose  gravel.  Wash  and  dry  samples  shall  be  taken  at  the  intervals,  and  in 
the  manner,  directed.  The  Contractor  shall  leave  in  place  any  casings 
which  may  be  so  ordered  by  the  Engineer  and  shall  cut  off  such  casings 
at  the  elevations  directed  and  thread  and  cap  them  as  required.  Casings 
not  ordered  left  in  place  shall  be  removed  and,  when  ordered,  the  holes 
shall  be  filled  with  earth  of  low  permeability  or  with  sand,  as  ordered,  un> 
der  this  item,  as  the  casings  are  pulled  or  with  grout  as  provided  in  Sec- 
tion 1.7.  t 


Sect.  1.5  Blasting  with  light  charges  of  satisfactory  explosives  will 
be  allowed  for  the  removal  of  boulders  or  other  obstructions  which  cannot 
be  conveniently  removed  otherwise.  Before  blasting,  the  Contractor  shall 
pull  the  casing,  if  necessary,  to  prevent  injury  to  it. 


Sect.  1.6  All  core  drilling  shall  be  done  with  a diamond  drill.  Such 
drilling  shall  be  done  in  the  bed  rock  through  casings,  or  in  rock  or  ma- 
sonry at  ordered  locations.  Large  boulders  shall  also  be  drilled  if  they 
cannot  be  removed  in  advance  of  the  casing  by  blasting  or  other  methods. 
Borings  cored  in  rock  or  masonry  may  be  ordered  drilled  at  any  angle.  In 
bed  rock  as  large  a percentage  of  core  as  possible  shall  be  recovered.  To 
this  end,  the  Contractor  shall  use  such  types  of  core  barrels  as  ordered  or 
approved  and  shall  regulate  the  speed  of  his  drill  and  remove  the  cores  as 
frequently  as  directed.  Except  as  permitted,  the  size  of  core  shall  be  not 
less  than  1 5/8  inches. 
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Sect.  1.7  All  borings  made  under  this  contract  that  penetrate  into 
rock  in  the  vicinity  of  the  dam  and  elsewhere  as  ordered  shall  be  Blled 
with  grout  to  the  surface  of  the  rock  or  shall  be  satisfactorily  grouted  un- 
der pressure  as  ordered  and  as  specified  in  Item  23. 
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Sect.  1.8  Auger  or  post  hole  borings  shall  be  made  in  earth  in  the 
avation  for  the  key  trench  and  elsewhere  in  the  vicinity  of  the  work,  toril,,,.* 
T*f^se  borings  shall  be  six  inches  or  more  in  diameter  and  of  such  depths 
ordered  up  to  a maximum  of  ten  feet.  Under  this  item,  the  Contractor 
^hall  furnish  facilities  fw  lighting  the  interior  of  the  holes  so  that  the  ma- 
' rials  penetrated  may  be  examined  in  place.  Auger  and  post  hole  borings 
'hall  he  refilled,  and  the  material  satisfactorily  compacted.  In  the  key 
trench,  the  holes  shall  be  refilled  with  earth  of  low  permeability.  Else- 
where they  shall  be  refilled  with  approved  material  as  ordered. 


Sect.  1.9  Samples  of  all  materials  penetrated  by  the  borings,  in-  Preccnratioa 
eluding  rock  and  masonry  cotes,  fragments  of  rock,  and  such  wash  and  dry 
samples  as  may  be  ordered  of  materials  which  will  not  core,  shall  be  pre- 
served in  receptacles  furnished  by  the  Board,  numbered  and  marked  so  as 
to  be  identified  readily,  and  delivered  to  such  place  or  places  as  may  be 
ordered. 
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Sect.  1.10  The  quantity  to  be  paid  for  under  Item  1 shall  be  the  num- 
ber of  linear  feet  of  completed  borings  measured,  except  as  otherwise 
stipulated  herein  for  auger  and  post  hole  borings,  from  the  surface  of  the 
ground,  or  from  the  bottom  of  the  excavation  in  earth  or  rock  from  which 
the  boring  is  started,  to  the  elevation  of  the  bottom  of  the  casing  or  to  the 
cutting  edge  of  the  core  bit  in  the  bottom  of  the  boring  in  rock,  or  to  the 
bottom  of  the  lowest  piece  of  core  in  the  core  barrel  if  the  entire  core  is 
not  recovered.  Each  completed  auger  or  post  hole  boring  shall  be  measured 
for  payment  as  one-half  of  the  number  of  linear  feet  of  such  boring  be- 
tween the  surface  from  which  it  was  started  to  the  bottom  of  such  boring. 
The  price  per  linear  fisot  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses,  and  costs,  not  properly  to  be  classified 
under  any  other  item  or  items,  necessary  to  completely  perform  the  work  to 
be  Hone  under  this  item  in  the  manner  herein  set  forth  and  specified.  Cas- 
ing ordered  left  in  place,  including  required  cutting,  threading,  and  cap- 
pii«,  will  be  paid  for  under  Item  35.  No  additional  payment  will  be  made 
for  retracting  or  redriving  the  casings  as  required  to  permit  blasting.  If 
a boring  in  rock  is  lost  through  accident  or  is  necesaariLy  suspended  be- 
fore penetrating  to  the  ordered  depth,  it  shall  be  paid  for  only  when  the 
usefulness  of  such  boring  is,  in  the  opinion  of  the  Engineer,  sufficient  to 
warrant  such  payment.  Should  any  boring  be  abandoned  without  the  per- 
mission of  the  Engineer,  no  payment  shall  be  made  for  any  work  done  by 
the  Contractor  on  such  boring.  Ordered  ^uting  will  be  paid  for  under  the 
appropriate  grouting  items.  No  separate  payment  will  be  made  for  filling 
any  borings  made  under  this  item  with  materials  other  than  pout. 


UesMreacftt 
•ad  paysvot. 
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REMOVAL  OF  BUILDINGS 

Item  2 

Sect.  2.1  Under  Item  2 the  Contractor  shall  tear  down  and  i*<&ove)^y  ^ 
as  ordered  or  approved,  such  buildings  owned  by  The  City  as  are  design*’’  r.  - 
nated  on  the  drawings  or  ordered,  and  shall  satisfactorily  dispose  of  ■"? 

materials  and  debris.  Work  under  this  item  shall  be  undertaken  at 
times  as  directed  or  approved.  The  removal  of  any  buildings  constructed 
by  the  Contractor  for  his  use  shall  not  be  included  in  the  work  under  this  ' 
item.  This  item  shall  include,  but  not  be  limited  to,  the  removal  as  ordered 
of  all  or  some  of  the  buildings  listed  in  the  tabulation  below  and  located'^^  'f  - t' 
as  shown  on  the  contract  drawings. 


as  shown  on  the  contract  drawings. 


Building 


Number  Ttpe  of 
OF  Stories  Construction 


Approximate 
.Area  of 
Ground  Floor 
in 

Square  Feet 


Number  or 

Building  or 
Drawings  ' 
Indicating  ; 
Location 


-n? 


Dwelling 

2 

Frame 

685 

7 

tri.  ' . -.v^‘  ' 

Pump  house  

1 

Concrete  with 

94 

8 

* ■-  ■ . 

Dwelling 

2 

frame  roof 

Frame 

749 

9 

i 

Garage  and  shop  .... 

1 

Frame 

615 

10 

1 

Garage  

1 

Frame 

288 

11 

Dwelling 

2 

Frame 

908 

12 

A.-r  • 

1 

Garage  and  shop  .... 

2 

Frame 

538 

13 

i . 

Dwelling 

2 

Frame 

963 

14 

. X-  • - ‘I-*  • 

- 

r 

Bam  

3 

Cinder  block 

1,110 

IS 

1. 

Privy 

1 

and  frame 

Frame 

18 

28 

1 

Bara  

2 

Frame 

2,842 

34 

•i-  * ' ' 

Dwelling 

IS 

Frame 

579 

36 

Privy 

1 

Frame 

37 

37 

. 

1 

Henhouse  

1 

Frame 

101 

38 

The  work  to  be  done  under  this  item  shall  include  the  furnishing  of  all 
labor,  equipment,  and  materials  and  the  erection  and  removal  of  all  stag- 
ing,  platforms,  and  chutes  necessary  to  properly  tear  down  and  remove  the 
buildings,  to  safeguard  adjacent  property  and  roadways,  and  to  dispose  of 
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the  materials  and  debris.  The  removal  of  any  masonry  foundations  of  these 
buildings  and  any  excavation  and  refilling  at  the  sites  of  these  buildings 
shall  not  be  included  in  this  item,  but,  if  ordered,  shall  be  done  under 
the  appropriate  items  of  this  contract.  As  part  of  the  work  under  this 
item,  the  Contractor  shall  clean  out  and  disinfect,  with  an  approved  dis- 
infectant, cesspools,  septic  tanks,  privies,  and  the  areas  beneath  bams, 
henhouses,  and  other  buildings  removed  under  this  item,  where  ordered. 

Sect.  2.2  The  materials  from  the  buildings  removed  under  this  item  KiuctUista 
shall  become  the  property  of  the  Contractor,  with  the  exception  of  such 
Hxtures  or  materials  as  the  Board  may  retain  at  its  option.  Such  fixtures 
and  materials  shall  be  removed  by  the  Contractor  and  delivered  to  the 
points  directed. 

Sect.  2.3  The  quantity  to  be  paid  for  under  Item  2 shall  be  the  M*asw«acat 
number  of  square  feet  of  ground  area  covered  by  the  buildings  ordered  "**P*r““*' 
removed,  measured  to  the  outside  of  the  foundations,  but  omitting  projec- 
tions such  as  bay  windows,  chimneys,  ramps,  and  steps  and  their  landings. 

Porches  and  one-story  sheds,  having  at  least  one  side  open,  shall  be 
estimated  for  payment  as  one-half  the  actual  square  feet  of  ground  area 
measured  as  herein  described.  The  price  per  square  foot  stipulated  for 
this  item  shall  include  all  labor,  equipment,  materials,  expenses,  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  neces- 
sary to  completely  perform  the  work  to  be  done  under  this  item  in  the 
manner  herein  set  forth  and  specified.  The  ordered  removal  of  any  masonry 
foundations  of  these  buildings  and  any  ordered  excavation  or  refilling  at 
the  sites  of  these  buildings  will  be  paid  for  under  the  appropriate  items 
of  the  contract. 


EARTH  EXCAVATION 
Item  3 

Sect.  3.1  Under  Item  3 the  Contractor  shall  excavate  to  the  lines  Wock 
ordered  or  approved,  all  earth  and  other  materials  which  may  not  be  prop- 
erly  classiHed  under  Item  4,  for  the  dam,  including  the  key  trench  and  the 
preparation  of  the  dam  foundation;  the  waste  weir,  and  its  approach  chan- 
nel; the  weir,  waste,  and  outlet  channels;  the  gaging  weir,  plants  for  the 
treatment  of  sewage;  plants  for  the  treatment  of  pumpage  and  drainage  ex- 
cept at  borrow  pits  for  materials  other  than  those  required  for  Items  S 
and  6;  the  ordered  repair  or  reconstruction  of  the  existing  access  roads; 
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the  construction  of  additional  permanent  access  roads;  the  reconstruction 
of  a portion  of  the  town  road;  the  removal  of  existing  cofferdams;  the  con- 
trol of  springs  in  the  dam  foundation;  sewers;  drains;  culverts;  catch 
basins;  retaining  walls;  fences  and  guard  rails  as  specified  in  Section  IS; 
test  pits  in  the  key  trench  and  elsewhere;  settlement  measurement  plates;, 
grading  in  the  vicinity  of  the  dam;  and  for  other  contract  purposes,  as  or- 
dered. The  ordered  removal  of  walls,  foundations,  and  other  masonry,  not 
requiring  blasting,  barring,  or  wedging,  and  the  ordered  removal  of  mac^m 
or  gravel  pavements  shall  be  included  under  Item  3.  As  a part  of  the  work 
under  this  item,  the  Contractor  shall  deliver  acceptable  excavated  ma-  . 1 
terials  horn  the  excavations  made  under  this  item  to  the  sites  of  refills 
and  embankments  or  to  temporary  storage  piles,  and  shall  dispose  of  all 
excavated  materials  unsuitable  for  refill  or  embankment  and  all  surplus 
materials  as  provided  in  Section  12.  Under  Item  3 the  Contractor 
clean  out  and  remove  any  material  that  may  be  deposited  in  and  around  the 
inlet  structure,  the  diversion  and  release  water  conduits,  and  the 
pool,  whenever  directed  by  the  Engineer.  The  Contractor  shall  provide 
support,  as  required,  for  all  excavations  under  this  item  and  for  pipes  and 
other  structures  in  or  adjacent  to  such  excavations,  except  as  such  support 
is  included  under  Item  12,  and  shall  maintain  all  excavations  in  good  t^er. 
Without  compensation  other  than  that  stipulated  for  the  excavation  ordered 
under  Item  3,  he  shall  construct  drains,  sumps,  and  other  works  to  prevent 
the  entrance  of  water  into  the  excavations,  shall  do  all  pumping  necessary 
to  lower  the  ground  water  for  excavation  of  the  key  trench,  shall  do  all  pip- 
ing, pumping,  ditching,  and  other  required  work  necessary  to  remove  and 
satisfactorily  dispose  of  water  from  all  excavations  made  under  this  item 
and  Item  4,  except  the  pumping  specified  under  Item  46,  and  he  shall  do 
all  other  work  and  provide  all  equipment,  materials,  and  supplies,  for 
which  payment  under  other  items  is  not  provided  and  which  are  necessary 
for  the  completion  of  the  work  as  a whole.  No  excavation  will  be  included 
under  Item  3 for  stream  control,  borrow  pits,  temporary  water  supplies,  the 
Contractor’s  temporary  buildings  and  plant,  temporary  roads,  temporary 
drains,  piping,  and  sumps,  or  any  other  temporary  structures  of  the  Con- 
tractor, except  as  provided  in  Sections  14  and  15. 


Sect.  3.2  The  Contractor  may  use  the  excavated  materials,  when 
suitable,  for  building  embankments,  for  refilling  excavations,  and  for  other 
purposes.  He  may  deposit  excavated  materials  directly  in  permanent  posi- 
tions in  refills  and  embankments,  so  far  as  is  consistent  with  the  proper 
prosecution  of  the  work.  Materials  which  cannot  be  placed  at  once  in  per- 
manent positions  may  be  deposited  in  storage  piles  at  designated  or  ap- 
proved locations.  Materials  excavated  from  such  storage  piles  shall  not 
again  be  paid  for  as  excavation. 
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Sect.  3.3  Excavations  shall  be  made  to  ordered  or  approved  slopes  s«pponoi 
or  may  be  sheeted  and  braced,  as  approved.  If  permitted,  the  sheeting 
shall  be  placed  to  meet  the  dimensions  of  the  structure  to  be  built  and  the 
masonry  placed  against  it.  Unless  permitted  or  ordered  to  be  left  in  place, 
sbeetii^  and  bracing  shall  be  removed.  Sheeting  and  bracing  ordered  left 
in  place  will  be  paid  for  under  Item  12.  The  furnishing,  placing,  and  re- 
moving of  any  other  sheeting  and  bracing  shall  be  considered  as  a part  of 
the  work  to  be  done  under  Items  3 or  47,  as  appropriate.  The  Contractor 
shall  submit  for  approval  detailed  designs  of  the  types  of  construction  he 
proposes  to  use  for  the  support  of  earth  excavations.  Where  necessary,  the  BrUtea  and 
Contractor  shall  build  suitable  bridges  over  the  excavations  as  required 
and  shall  erect  and  maintain  guards  as  ordered.  Such  bridges  and  guards 
as  are  ordered  or  approved  shall  be  included  for  payment,  but  only  as 
specified  in  Sections  14,  15,  and  40. 


Sect.  3.4  The  bottoms  of  excavations  shall  be  taken  out  to  the  Bottenief 
grades  and  shapes  required  for  the  structures  to  be  built  therein,  and  in 
no  case  shall  the  earth  be  dug  by  machinery  nearer  than  six  inches  to  the 
finished  subgrade;  the  last  six  inches  shall  be  removed  with  pick  and 
shovel  just  before  the  placing  of  the  masonry  or  other  structures.  Wherever  Conpact 
the  material  is,  in  the  opinion  of  die  Engineer,  sufficiently  compact  to 
permit  a trench  or  other  excavation  to  be  taken  out  with  steep  sides  with- 
out caving,  the  Contractor  shall,  when  and  where  (Erected,  excavate  the 
material  accurately  to  the  prescribed  limits  and  build  the  masonry  or  struc- 
tures at  these  places  without  delay.  Wherever  the  material  at  the  estab-  Sofc  bottoa. 
lished  subgrade  is  found  too  soft  or  otherwise  unsatisfactory,  it  shall  be 
excavated  to  such  additional  depth  and  within  such  limits  as  may  be  or- 
dered. As  ordered  by  the  Engineer,  spaces  thus  excavated  shall  be  filled 
with  concrete,  or  with  gravel  or  earth  carefully  selected  and  thoroughly 
compacted,  to  be  paid  for  under  the  appropriate  items. 


Sect.  3.5  Test  pits,  to  determine  the  depths  and  (diaracter  of  the  Teupitt. 
underlying  materials,  shall  be  dug  in  earth  in  the  excavation  for  the  key 
trench  and  elsewhere  in  the  vicinity  of  the  work.  The  locations  and  di- 
mensions of  the  test  pits  shall  be  as  ordered.  The  Contractor  shall  assist 
the  Engineer  in  making  the  necessary  measurements,  in  obtaining  knowl- 
edge of  the  materials  penetrated,  and  in  observing  the  elevations  of  any 
ground  water.  The  test  pits  shall  be  refilled  as  ordered  under  Item  5,  6, 
or  7,  as  appropriate,  and  the  refill  materials  shall  be  satisfactorily  com- 
pacted. The  test  pits  shall  be  dug  promptly  when  ordered  by  the  Engineer. 
Wherever  required,  other  operations  shall  be  suspended  or  delayed,  if  nec- 
essary, to  permit  test  pits  to  be  satisfactorily  and  quickly  made.  The  Con- 
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tractor  shall  not  be  entitled  to  any  compensation  for  such  suspension  or 
delay  other  than  that  provided  in  the  prices  stipulated  for  the  various 
items  of  this  contract. 


tteUiiiotioa 
of  oxcoottioo. 


Sect.  3.6  If,  as  the  excavation  progresses,  it  is  found  that  the  na> 
ture  of  the  material  at  any  place  is  such  that  it  is  desirable  to  modify  the 
shape  of  the  excavation,  either  by  trimming  back  the  side  slopes  or  taking 
out  the  excavation  with  steeper  sides  or  to  greater  depth,  width,  or  length, 
the  Contractor  shall  make  all  such  modifications  as  directed,  without  pay- 
ment therefor  other  than  at  the  price  stipulated  for  this  item. 


UaowharisoU  Sect.  3.7  If  the  action  of  the  elements,  the  exigencies  of  the  woric, 
or  other  causes,  should  result  in  caving  or  washing  of  the  banks  or  slopes, 
the  Contractor  shall  take  out  additional  material  as  directed.  No  payment 
shall  be  made  therefor  or  for  refilling  with  concrete  or  other  materials, 
except  within  the  lines  ordered  or  approved,  the  cost  of  such  additional 
excavation  and  refilling  with  suitable  material  beyond  such  lines,  if  nec- 
essary, being  considered  an  Laving  been  included  in  the  price  stipulated 
for  this  item. 


Mcaautcacai 
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Sect.  3.8  The  quantity  to  be  paid  for  under  Item  3 shall  be  the  num- 
ber of  cubic  yards  of  earth  and  other  materials,  as  described  in  Sec- 
tion 3.1,  measured  in  place  as  before  excavation,  that  are  excavated  to 
the  ordered  or  approved  lines  and  disposed  of  in  accordance  with  the  above 
specifications.  No  material  shall  be  measured  twice  for  payment  for  ex- 
cavation and  no  payment  will  be  made  for  earth  excavated  from  borrow  pits 
or  solely  to  provide  materials  to  be  placed  under  Items  5,  6,  7,  11,  and 
47.  Except  for  any  sheeting  and  bracing  ordered  left  in  place,  no  direct 
payment  will  be  made  under  any  item  for  furnishing,  placing,  and  removing 
sheeting  and  bracing,  but  the  cost  thereof  shall  be  consider^  as  included 
in  the  prices  stipulated  for  Items  3 or  47,  as  appropriate.  The  price  per 
cubic  yard  stipulated  for  this  item  shall  include  all  labor,  equipment,  ma- 
terials, expenses,  and  costs,  not  properly  to  be  classified  under  any  other 
item  or  items,  necessary  to  completely  perform  'the  work  to  be  done  under 
this  item  in  the  manner  herein  set  forth  and  specified.  Ordered  refilling  of 
test  pita  will  be  paid  for  under  Items  5,  6,  or  7,  as  appropriate.  Sheeting 
and  bracing  ordered  left  in  place  will  be  paid  for  under  Item  12 
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ROCK  EXCAVATION 
Item  4 

Sect.  4.1  Under  Item  4 the  Contractor  shall  excavate  to  the  limits 
shown  on  the  drawings  or  ordered,  all  ledge  rock  and  any  masonry  requiring 
drilling,  barring  and  wedging,  or  blasting,  and  any  boulder  or  portion  of  a 
boulder  of  a content  of  one  cubic  yard  or  greater,  and  shall  remove  and 
dispose  of  such  materials  as  provided  in  Section  12,  or  as  ordered.  In 
general.  Item  4 shall  include  the  excavation  of  rock,  boulders,  and  mason- 
ry, to  the  extent  ordered,  for  the  waste  weir  and  its  approach;  the  weir, 
waste,  and  outlet  channels;  portions  of  the  key  trench;  retaining  walls; 
sewers;  drains;  culverts;  fences  and  guard  rails  as  specified  in  Section  15; 
and  for  other  contract  purposes,  as  ordered.  No  excavation  will  be  included 
under  Item  4 for  stream  control,  for  quarries,  for  temporary  water  supplies, 
for  the  Contractor’s  temporary  buildings  or  plant,  for  temporary  roads,  for 
temporary  drains  and  sumps,  or  for  other  temporary  structures  of  the  Con- 
tractor, except  as  provided  in  Sections  14  and  15. 

Sect.  4.2  Rock  shall  be  excavated  to  the  neat  lines  shown  on  the 
drawings  or  ordered,  within  which  no  rock  shall  project.  The  Contractor 
shall  take  special  care  to  excavate  closely  to  the  prescribed  lines  and  to 
avoid  excavating  beyond  such  lines.  To  this  end  he  shall  excavate  by 
barring,  wedging,  channeling,  close  drilling,  or  other  approved  means 
where  blasting  would  result  in  excavation  beyond  the  prescribed  lines  or 
or  in  damage  to  the  sides  or  bottoms  of  the  excavations.  Should  the  Con- 
tractor in  any  way  damage  the  surface,  or  excavate  beyond  the  ordered 
limits,  he  shall,  at  his  own  expense,  remove  the  loosened  material  to  the 
extent  ordered  and,  at  locations  where  masonry  will  come  in  contact  with 
the  rock,  replace  such  material  with  masonry  to  the  satisfaction  of  the 
Engineer. 

! 

Sect.  4.3  The  rock  to  be  excavated  may  be  broken  and  jointed  and  Uamamai 
unusual  precautions  will  be  required  in  order  to  preserve  the  rock  in  the  “•••' 
aides  and  bottoms  of  the  excavations  in  the  soundest  and  safest  possible 
condition.  Particular  care  shall  be  taken  in  excavating  for  the  waste  weir 

and  for  the  weir  and  waste  channels.  I 

As  shown  on  the  drawings  or  ordered,  the  rock  in  and  about  the  pro-  Ptetroatia^  I 

posed  excavations  for  the  waste  weir,  the  weir  channel,  and  a portion  of 
the  waste  channel  shall  be  consolidated  by  grouting,  as  speciRed  under 
Item  23,  before  any  rock  is  removed. 
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Excavating  of  rock  may  be  done  by  blasting  or  excavating  machines 
as  approved.  Blasting  may  be  used  only  in  such  manner  and  with  explo- 
sives of  such  strength  and  in  such  quantities  and  positions  as  will  neither 
crack,  shatter,  nor  otherwise  unduly  damage  the  sides  and  bottoms  of  the 
excavations,  and  whenever,  in  the  opinion  of  the  Engineer,  the  methods  of 
excavation  may  cause  undue  damage,  they  shall  be  discontinued  and  the 
excavation  continued  by  barring  and  wedging,  close  line  drilling,  or  other 
approved  methods. 

The  Contractor  shall  submit,  for  the  approval  of  the  Engineer,  the 
procedures  he  proposes  to  follow  in  excavating  the  rock  under  this  con- 
tract. Such  procedures  shall  include  the  sequence  of  operations,  methods 
of  removing  the  rock,  details  of  blasting  including  the  pattern  of  drilling, 
the  loading  and  stemming  of  holes,  and  the  order  of  firing,  and  any  other 
pertinent  information.  Rock  excavations  shall  be  made  in  accordance  with 
the  approved  procedures  and  any  approved  modification  thereof. 

For  the  excavations  in  rock  for  the  weir  and  waste  channels  from  the 
upstream  end  of  the  waste  weir  to  Station  12+61  of  the  waste  channel,  line 
holes  spaced  six  inches  on  centers  shall  be  drilled  on  the  sides  of  the 
excavations  along  the  neat  or  payment  lines  or  in  between  as  approved. 
For  the  excavation  of  rock  at  other  locations,  the  holes  along  the  sides  of 
the  excavations  shall  be  spaced  not  more  than  15  inches  on  centers, 
unless  otherwise  approved  by  the  Engineer.  The  holes  along  the  sides  of 
the  excavations  shall  be  drilled  before  any  blasting,  within  ordered  or 
approved  distances,  is  done  or  before  excavation  by  excavating  machines 
approaches  closer  than  six  feet  to  the  neat  lines.  The  holes  along  the 
sides  shall  be  drilled  for  the  full  depth  of  the  excavations.  These  holes 
shall  not  be  loaded  with  explosives  except  as  loading  with  light  charges 
is  permitted. 

The  excavations  in  rock  for  the  waste  weir  and  weir  and  waste  chan- 
nels shall  be  made  by  excavating  center  cuts  to  lines  not  closer  than  six 
feet  to  the  neat  lines  along  the  sides  of  the  excavations.  However,  for  the 
rock  higher  than  the  existing  rock  surface  at  the  downhill  side  of  the 
excavation  and  outside  of  the  six-foot  line  on  the  uphill  side,  the  center 
cut  may  be  omitted  if  satisfactory  methods,  as  approved  by  the  Engineer, 
are  used.  After  such  initial  cuts  have  been  made,  the  removal  of  the  rock 
remaining  at  the  sides  of  the  excavations  shall  be  by  methods  approved  by 
the  Engineer  and  conforming  to  the  requirements  of  these  specifications. 

In  lieu  of  the  line  drilling  and  center  cuts  specified  above,  the  Con- 
tractor may  pre-split  the  rock  along  the  walls  of  the  excavations  before 
blasting  between  such  walls,  provided  that  the  Contractor  satisfies  the 
Engineer  that  the  proposed  procedure  including  blasting  after  pre-splitting 
has  been  successfully  used  under  similar  conditions  and  provided  that  the 
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pioposed  procedure  is  approved  by  the  Engineer.  .Spacing  holes  more  than 
24  inches  apart  along  the  walls  of  the  excavation  or  using  holes  less 
than  2K  inches  in  diameter  will  not  be  approved  for  pre-splitting.  If,  in  the 
opinion  of  the  Engineer,  the  results  being  obtained  at  any  time  are  not 
equal  to  those  obtained  by  the  specified  method,  the  Contractor  shall  dis- 
continue pre-splitting  and  proceed  with  the  excavation  in  accordance  with 
the  specified  method  of  line  drilling  and  center  cuts. 

The  size  of  cut  removed  by  any  one  blast  will  be  governed  by  the  SiMotcu. 
character  of  the  rock  formation.  Unless  otherwise  specifically  permitted, 
the  maximum  vertical  depth  of  any  cut  at  the  top  of  an  excavation  in  rock 
shall  not  exceed  ten  feet  and  its  maximum  volume  shall  not  exceed  300 
cubic  yards. 


Sect.  4.4  If,  as  the  excavation  progresses,  it  is  found  that  the  ModUicatioa 
nature  of  the  rock  at  any  place  is  such  that  it  is  desirable  to  modify  the  ® 
shape  of  the  ordered  excavation,  the  Contractor  shall  make  all  such  modi- 
fications as  directed  by  the  Engineer.  Where  such  modifications  are  or- 
dered before  the  rock  has  been  line  drilled  in  accordance  with  Section  4.3 
along  the  prescribed  lines  as  originally  established,  the  additional  rock 
excavated  in  accordance  with  such  modifications  will  be  measured  for 
payment  as  the  number  of  cubic  yards  between  the  originally  established 
and  the  new  payment  lines.  However,  where  such  modifications  are  ordered 
after  the  rock  has  been  line  drilled  in  accordance  with  Section  4.3  along 
the  prescribed  lines  as  originally  established,  the  additional  rock  exca- 
vated in  accordance  with  such  modifications  will  be  measured  for  payment 
as  1 H times  the  number  of  cubic  yards  between  the  originally  established 
and  the  new  payment  lines. 


Sect.  4.5  Whenever  directed  during  the  progress  of  rock  excavation,  prepuaiioo 
all  dirt  and  rock  which  shall  have  been  loosened  shall  be  removed  from 
designated  areas,  and  the  surfaces  of  the  rock  shall  be  cleaned,  using 
steam  to  melt  snow  and  ice,  if  necessary.  The  water  shall  subsequently  be 
removed  from  the  depressions  so  that  the  whole  surface  of  the  areas  can 
be  inspected  to  determine  whether  seams  or  other  defects  exist. 

Sect.  4.6  The  surfaces  of  the  rock  against  which  masonry  is  to  be 
placed  shall  be  left  sufficiently  rough  to  provide  a good  bond  and,  if  re-  .arfacc*. 
quired,  the  foundations  shall  be  cut  to  rough  benches  or  steps.  Before  any 
concrete  masonry  is  built  on  or  against  the  rock,  the  lock  surface  shall  be 
prepared  as  specified  in  Section  14G.20. 
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Sect.  4.7  For  the  purpose  of  measuring  rock  before  excavation,  its  " 
surface  shall  be  cleared  of  obstructions  interfering  with  correct  measure. 
ment,  and  the  surface  so  cleared  shall  be  of  reasonable  extent.  The  Con-  ..II* 
tractor  shall  notify  the  Engineer  when  any  rock  is  ready  for  measurement  -■*?>- 
and  only  such  rock  as  has  been  properly  measured  will  be  paid  for.  - .'r.. 

Sect.  4.8  The  quantity  to  be  paid  for  under  Item  4 shall  be  the  - 
1 1...  • - *»«•*  ¥ 


■ ml  XI  ■■■Ml  wee,  ew  •.rw  |,reasu  AVI  UltUCF  ItCUl  «#  90811  09  COO 

number  of  cubic  yards  of  rock,  boulders  or  portions  of  boulders  of  a coe. . 
tent  of  one  cubic  yard  or  greater  in  the  excavations  and  of  masonry,  as 
described  in  Section  4.1,  that  are  excavated  in  accordance  with  orders, 
measured  in  place  as  before  excavation  and  within  the  limits  prescribed  - 
below.  Wherever  all  loose  rock  and  rock  debris  are  ordered  removed  from 
the  bottom  of  an  excavation  in  rock,  to  provide  a foundation  for  masonry 
or  otherwise,  measurement  shall  be  made  to  lines  12  inches  below  the 
ordered  neat  lines,  as  shown  on  the  drawings  or  ordered.  Where  loose  rock 
and  rock  debris  are  not  ordered  removed  from  the  bottom  of  an  excavation, 
measurement  shall  be  made  to  the  ordered  neat  lines  of  such  bottom.  On 
the  sides  of  the  excavations  in  rock,  measurement  shall  be  made  to  lines 
12  inches  outside  of  the  ordered  neat  lines,  as  shown  on  the  drawings  or 
ordered.  Excavations  made  outside  of  the  ordered  limits  shall  not  be  esti- 
mated for  payment,  and  shall  be  refilled  with  suitable  material,  as  ordered, 
without  compensation  therefor.  Where  the  excavation  has  been  modified  as' 
directed  and  such  modification  was  ordered  after  the  rock  had  been  line 
drilled  along  the  originally  prescribed  lines,  the  additional  rock  excavated 
in  accordance  with  such  modification  shall  be  measured  for  payment  as 
being  154  times  the  actual  quantity  in  place  before  excavation  between  the 
old  and  the  new  payment  lines.  The  price  per  cubic  yard  stipulated  for 
this  item  shall  include  all  labor,  equipment,  materials,  expenses,  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  neces- 
sary to  completely  perform  the  work  to  be  done  under  this  item  in  the 
manner  herein  set  forth  and  specified.  Except  for  the  pumping  specified 
under  Item  46,  the  removal  of  water  from  excavations  in  rock  under  Item  4 
is  included  under  Item  3.  No  direct  payment  will  be  made  for  excavating 
rock  from  quarries  or  solely  to  provide  naterials  to  be  placed  under 
Items  8,  9,  15,  16,  and  47,  nor  for  excavating  rock  for  temporary  roads,  for 
the  Contractors  temporary  buildings  and  plant,  for  temporary  water  sup- 
plies, for  temporary  drains  or  sumps,  or  for  other  temporary  structures  of 
the  Contractor,  but  the  cost  thereof  shall  be  considered  as  included  in  the 
priws  stipulated  for  the  various  items  of  the  contract.  Any  ordered  exca- 
vation of  rock  spoil,  including  all  boulders  therein  of  less  than  one  cubic 
yard  content,  deposited  under  a previous  contract  will  be  included  for 
payment  under  Item  3.  No  direct  payment  will  be  made  for  any  masonry 
placed  as  specified  in  Section  4.2  nor  for  any  cement  used  in  such 
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masonry,  but  the  cost  thereof  shall  be  considered  as  included  in  the  price 
stipulated  for  Item  4.  Ordered  pregrouting  will  be  paid  for  under  the  appro- 
priate items. 


ROLLED  IMPERVIOUS  EMBANKMENT  AND  ROLLED 
SEMI-PERVIOUS  EMBANKMENT 

Items  S and  6 

Sect.  5.1  Under  Items  5 and  6,  the  Contractor  shall  furnish  and  Woik 
place  and  compact  rolled  impervious  embankment  and  rolled  semi-pervious 
embankment,  respectively,  to  the  lines  shown  on  the  drawings,  as  speci- 
fied herein  and  as  ordered  by  the  Engineer.  Item  5 shall  include  rolled 
impervious  embankment  for  the  dense  impervious  zone  of  the  dam  and  for 
dense  impervious  blankets  on  earth  or  ledge  rock.  Item  6 shall  include 
rolled  semi-pervious  embankment  for  the  permanently  stable  semi-pervious 
zones  of  the  dam  and  for  semi-pervious  blankets.  Carefully  selected  and 
naturally  graded  materials  from  approved  borrow  pits  shall  be  used  in  the 
embankment  to  be  placed  under  Item  5.  Suitable  materials  from  excavations 
required  for  other  parts  of  the  work  or  from  approved  borrow  pits  shall  be 
used  in  the  embankment  to  be  placed  under  Item  6.  The  materials  to  be 
used  and  their  suitability  for  either  type  of  rolled  embankment,  the  moisture 
content  of  these  materials  when  compacted,  the  maximum  sizes  of  stones 
permitted  in  the  embankment,  the  thicknesses  of  the  layers  of  materials 
placed  in  the  embankment,  and  the  necessarj-  rolling  to  attain  the  degree 
of  compaction  required  in  the  various  portions  of  the  embankment  shall  be 
as  hereinafter  .specified  and  as  directed  by  the  Engineer.  The  Contractor 
shall  furnish  all  equipment,  plant,  and  labor  required  to  obtain  and  trans- 
port the  materials,  control  their  moisture  content,  and  thoroughly  compact 
them  in  the  embankment  and  shall  cooperate  to  the  fullest  extent  in  uti- 
lizing the  available  materials  to  the  best  advantage.  As  a part  of  the  work 
under  Items  5 and  6,  the  Contractor  shall,  to  the  extent  directed,  do  any 
work  at  and  adjacent  to  the  diversion  and  release  water  conduits  and  emer- 
gency gate  tower  necessary  to  prepare  the  surfaces  for  the  placing  of  em- 
bankment. 

Sect.  5.2  A firm  base  for  the  embankment  shall  be  prepared  as  di-  Ptcpandoa 
reeled  by  filling  all  holes  and  depressions  with  suitable  materials  and 
compacting  such  materials,  by  placing  drains  for  the  control  of  ground 
water,  by  filling  and  sealing  all  existing  pump  and  observation  wells  with 
grout  or  other  suitable  material  as  ordered,  by  removal  of  all  sewer  or 
other  pipes,  by  plugging  or  draining  any  springs  encountered  on  the  site. 
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and  by  removal  of  unsuitable  surface  materials.  Wherever  rolled  impennous 
embankment  is  to  be  placed  directly  upon  bed  rock,  all  joints  in  the  ex* 
posed  rock  shall  be  cleaned  of  earth  and  other  materials  to  a depth  of 
12  inches  and  shall  be  filled,  under  Item  23,  by  brooming  or  other  approved 
method,  with  grout  consisting  of  cement,  sand,  and  water  in  the  proper* 
tions  directed.  Surfaces  of  the  base  of  the  embankment,  particularly  the 
sloping  surfaces  at  the  abutments  and  elsewhere,  shall  be  prepared  to 
provide  a satisfactory  bond.  The  preparation  and  grading  of  the  abutments 
of  the  dam  and  tiie  completion  of  such  work  shall  be  done  well  in  advance 
of  placing  embankment  and  as  directed  by  the  Engineer.  This  preparation 
shall  also  include  the  removal  of  any  overhanging  or  loose  rock  exposed 
in  the  abutments  and  key  trench  of  the  dam  or  elsewhere  which,  in  the 
opinion  of  the  Engineer,  will  interfere  with  the  proper  placing  and  com- 
pacting of  the  embankment  materials.  If  the  prepared  foundation  should  for 
any  reason  be  found  by  the  Engineer  to  be  unsuitable  for  receiving  em- 
bankment, it  shall,  immediately  before  placing  embankment,  be  ploughed, 
harrowed  or  otherwise  worked  as  directed,  to  a depth  of  from  six  to  eight 
inches,  with  the  addition  of  water  if  required,  and  compacted  in  the  manner 
specified  in  Section  5.6.  All  ordered  excavation  and  removal  of  materials 
necessary  to  prepare  the  foundations  and  all  ordered  masonry,  pipes, 
grout,  cement,  or  other  materials  used  for  the  control  of  springs  or  for 
filling  existing  wells  shall  be  included  for  payment  under  the  appropriate 
items,  but  no  other  direct  payment  shall  be  made  for  the  preparation  of 
foundations  as  herein  specified,  it  being  considered  that  compensation 
therefor  is  included  in  the  prices  stipulated  for  the  several  items  of  exca- 
vation and  embankment. 
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Sect.  5.3  Rolled  embankment  shall  consist  of  suitable  materials 
from  borrow  pits  and  from  excavations  required  for  other  parts  of  the  work. 
Materials  containing  a large  proportion  of  silt,  such  as  the  lake  bed  sedi- 
ments, may  not  be  used  for  either  type  of  embankment  except  where  the 
use  of  such  materials  in  special  cases  and  to  a limited  extent  is  specifi- 
cally approved  by  the  Engineer.  The  suitability  of  the  materials  to  be 
placed  in  each  portion  of  the  embankment  and  the  approximate  limits  of 
each  such  portion  shall  be  determined  by  the  Engineer.  In  general,  materi- 
als from  the  borrow  pits  containing  a sufficiently  large  proportion  of  fines 
to  make  such  materials  sufRciently  impermeable  when  compacted  shall  be 
placed  in  the  impervious  zone  of  the  dam  and  in  the  impervious  blankets. 
Materials  from  required  excavations,  and  from  borrow  pits  if  not  sufH- 
ciently  impermeable  for  the  impervious  zone  and  blankets,  may  be  used  in 
aemi-pervious  embankment  as  permitted.  Coarse  and  free  draining  materials 
will  be  required  to  be  placed  in  the  upstream  semi -pervious  embankment 
between  the  riprap  and  the  impervious  zone  of  the  dam,  over  impervious 
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blankets,  and  in  the  outer  portion  of  the  downstream  semi-pervious  embank- 
ment. In  the  downstream  semi-pervious  zone  of  the  dam,  materials  of  low 
permeability  shall  be  placed  nearest  the  impervious  zone  and  coarse  ma- 
terials of  high  permeability  shall  be  placed  in  the  downstream  section  of 
the  semi-pervious  zone.  The  remainder  or  middle  section  of  the  downstream 
semi-pervious  zone  of  the  dam  shall  be  made  of  any  suitable  materials 
which  may  vary  from  materials  of  low  permeability  to  coarse  permeable 
materials.  To  the  end  that  the  downstream  portion  of  this  semi-pervious 
zone  shall  be  satisfactorily  coarse  and  free  draining,  boulders  and  stones 
ftee  of  adhesions  of  lumped  clay  from  the  borrow  pits  and  the  excavations 
may  be  used  in  lieu  of  other  coarse  materials  if  and  in  the  manner  per- 
mitted. Any  use  of  boulders  and  stones  in  the  semi-pervious  zone  will  be 
included  in  the  work  of  Item  6 and  not  under  Item  8.  The  use  nf  materials 
of  very  low  permeability  will  not  be  allowed  in  the  construct:on  of  semi- 
pervious  embankment  except  that  such  materials  may  be  used  :o  a limited 
extent,  as  approved,  in  that  portion  of  the  downstream  semi-pervious  zone 
adjacent  to  the  impervious  embankment  placed  under  Item  5.  Any  use  of 
materials  of  very  low  permeability  permitted  in  the  semi-pervicis  zone  will 
be  included  in  the  work  of  Item  6 and  not  under  Item  5.  Embankment  ma- 
terials shall  be  free  from  stumps,  roots,  ashes,  oil,  or  other  perishable  or 
foreign  materials.  Oversize  stones  shall  be  removed  from  naterials  for  ReowT*! 
impervious  embankment  before  they  are  brought  onto  the  embankment  by 
passing  the  materials  through  an  approved  grizzly.  The  grizzly  shall  be  a 
bar  grizzly  having  openings  between  the  bars  not  more  than  nine  inches  in 
width  unless  another  type  of  grizzly  is  necessary  because  of  •.,'.e  character 
of  the  material  in  the  borrow  pit  and  is  approved  by  the  Engineer.  Any  re- 
maining stones  in  impervious  embankment  materials  that  interfere  with 
proper  compaction  and  any  stones  in  materials  for  semi-petvious  embank- 
ment that  interfere  with  proper  compaction  shall  be  removed  at  the  embank- 
ment. All  such  stones  shall  be  disposed  of  as  directed  and,  if  of  accept- 
able size  and  quality  and  satisfactorily  free  from  earth,  may,  if  approved 
by  the  Engineer,  be  placed  in  the  outer  portion  of  the  downsmeam  zone  of 
semi-pervious  embankment  or  in  the  rock  embankment  of  the  dim.  Materials 
for  impervious  embankment  to  be  placed  directly  on  ledge  rock  in  the  key 
trench  and  elsewhere  and  materials  to  be  compacted  by  equipment  other 
than  the  50-ton  roller  specified  in  Section  5.11  shall  not  contain  stones 
larger  than  four  inches.  Accumulation  of  stones  in  groups  or  nests,  parti- 
cularly stones  of  the  larger  sizes,  shall  not  be  permitted  in  impervious 
embankment  nor  in  designated  portions  of  semi-pervious  embankment. 
Sufficient  personnel  and  equipment  shall  at  all  times  be  available  to  pre- 
vent such  accumulations  and  to  remove  all  oversize  stones,  roots,  and 
other  unsuitable  materials.  All  operations  related  to  excavating,  trans- 
porting, and  placing  of  materials  and  removing  oversize  stones  shall  be 
such  as  will  produce  a satisfactory  mixture,  gradation,  and  moisture  con- 
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tent  of  the  materials  for  embankment  after  they  have  been  spread  and 
compacted.  The  completed  impervious  embankment  shall  be  free  from 
lenses,  pockets,  streaks,  or  layers  of  material  markedly  differing  in  tex- 
ture from  the  surrounding  material.  Operations  in  the  borrow  pits  and  at 
the  grizzlies  shall  be  scheduled  in  such  manner  that  the  materials  for 
impervious  embankment  will  be  mixed  as  thoroughly  as  possible.  In  the 
borrow  pits  such  materials  shall  be  excavated  and  loaded  by  power  shov- 
els which  shall,  as  may  be  necessary  or  required,  be  operated  as  mixers 
with  open  dippers.  Materials  shall  be  excavated  from  approximately  verti- 
cal faces  of  substantial  height.  Other  excavating  and  loading  devices  may 
be  approved,  provided  the  mixing  produced  is  as  efftcient  as  that  of  the 
shovels  above  specified.  No  materials  shall  be  used  for  rolled  embankment 
unless  they  are  of  the  required  quality,  gradation,  and  moisture  content. 
Unsuitable  materials  will  be  rejected  and  shall  be  disposed  of  as  directed. 
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Sect.  5.4  No  frozen  material  shall  at  any  time  be  used  in  the  con- 
struction of  either  type  of  rolled  embankment  and  no  material  shall  be 
placed  on  portions  of  such  embankments  which  are  frozen  or  which  have 
been  loosened  by  freezing.  Upon  resumption  of  work  after  freezing  weather, 
the  surfaces  of  the  embankments  shall  be  prepared  as  specified  in  Sec- 
tion 5.2  or  as  directed  by  the  Engineer. 
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Sect.  5.5  The  Contractor  will  be  permitted  to  open  borrow  pits  on 
lands  owned  by  The  City  at  such  locations,  to  such  extent,  and  in  such 
manner  as  approved  by  the  Engineer.  The  top  surfaces  of  the  borrow  pits 
shall  be  stripped  and  shall  be  graded  and  smooth  rolled  and  otherwise 
treated  so  as  to  shed  rain  water  (See  also  Section  5.8).  On  or  before  the 
completion  of  the  work,  all  portions  of  borrow  pits  above  Elevation  1100 
shall  be  graded  and  sloped  as  required  and  all  unsightly  piles  of  rock, 
isolated  boulders,  and  other  debris  shall  be  removed  or  covered.  All  borrow 
pits  shall  be  left  in  an  acceptable  condition  at  the  completion  of  work 
under  this  contract  as  provided  in  Section  13.  No  direct  payment  will  be 
made  for  these  cleaning  up  operations,  it  being  understood  that  the  cost 
thereof  is  included  in  the  price  stipulated  for  Item  49. 


Sect.  5.6  The  dumping,  spreading,  sprinkling  or  drying,  and  com- 
pacting of  embankment  may  be  carried  on  simultaneously  at  different 
places.  In  case  these  operations  tend  to  or  actually  do  interfere  with  each 
other,  the  Engineer  may  require  them  to  be  done  consecutively  whenever  in 
his  judgment  such  procedure  is  necessary  to  insure  the  required  quality  of 
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work.  Materials  for  the  construction  of  embankment  shall  be  transported  on 
the  dam  in  approved  conveying  units  of  such  ample  bearing  areas  that  the 
compacted  Hll  will  not  be  rutted  by  their  passage.  These  units  shall  be 
dispatched  at  the  excavation,  borrow  pit,  or  stock  pile  to  the  portion  of 
the  embankment  for  which  the  material  is  suitable  and  in  which  it  is  to  be 
placed.  Approved  means  of  identifying  the  units  shall  be  provided.  Con* 
veying  equipment  shall  not  be  permitted  to  follow  tracks  on  the  dam  and 
the  routes  of  travel  shall  be  varied  and  spread  out  and  ruts  on  the  embank- 
ment  shall  be  promptly  filled  and  leveled  off.  Unless  otherwise  permitted, 
embankment  surfaces  over  which  hauling  has  been  done  shall  be  scarified 
before  any  new  layer  is  placed.  The  embankment  material  shall  be  evenly 
and  uniformly  spread  in  layers,  as  nearly  as  practicable  14  inches  thick 
measured  before  compaction  for  impervious  embankment  and  as  nearly  as 
practicable  24  inches  thick  measured  before  compaction  for  semi-pervious 
embankment.  Layers  of  lesser  thickness  than  above  specified  shall  be 
placed  where  necessary  to  meet  the  ordered  limits  of  the  type  of  embank- 
ment being  placed.  The  discharge  gates  of  the  conveying  units  shall  be 
adjusted,  as  approved  by  the  Engineer,  to  insure  that  materials  will  be 
deposited  satisfactorily.  Arriving  material  shall  be  dumped  in  evenly 
spaced  rows  adjacent  to  each  other  and,  in  general,  parallel  with  the  axis 
of  the  dam,  so  that  the  spreading  and  rolling  equipment  will  travel  parallel 
to  that  axis.  The  spreading  equipment  shall  be  as  approved  and  no  other 
equipment,  except  sprinkling  trucks,  and  scarifiers  as  necessary,  shall  be 
permitted  to  pass  over  any  layer  that  is  being  or  has  been  prepared  for 
rolling  until  after  the  rolling  of  that  layer  has  been  completed.  Joints  and 
laps  in  layers  shall  be  carefully  made  so  as  to  insure  the  continuity  of 
each  layer  in  all  directions.  Each  layer  shall  be  thoroughly  compacted  to 
the  extent  required  before  a new  layer  is  placed.  Such  compaction  shall  be 
accomplished  by  rolling  with  a 50-ton  rubber-tired  roller  of  approved  de- 
sign or,  in  special  cases,  by  other  approved  means  as  specified  in  Sec- 
tion 5.12.  The  number  of  roller  passes  shall  be  as  ordered  by  the  Engineer 
(See  Sections  5.10  and  5.14).  The  roller  shall  be  drawn  by  an  approved 
tractor  having  ample  bearing  area.  Their  rate  of  travel  shall  not  exceed 
ten  miles  per  hour.  All  methods  and  procedures  of  spreading  materials, 
moisture  control,  and  compaction  will  be  carefully  supervised  and  con- 
trolled to  the  end  of  securing  optimum  results  of  density  and  stability 
within  the  requirements  of  these  specifications.  Samples  for  density  deter 
minations  shall  be  taken  by  the  Contractor  for  and  under  the  supervision  of 
the  Engineer  from  the  layer  just  below  the  compacted  top  layer  at  the  point 
of  sampling.  The  Contractor  shall  provide  personnel,  as  required  by  the 
Engineer,  for  this  work.  The  frequency  and  locations  of  sampling  shall  be 
as  directed  by  the  Engineer.  No  direct  payment  shall  be  made  for  any  work 
required  in  connection  with  obtaining  samples  or  satisfactorily  refilling 
the  holes. 


Thickncu 
of  layers. 
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Sect.  5.7  The  moisture  content  of  the  material  placed  in  the  em- 
bankment shall  be  as  prescribed  by  the  Engineer.  For  the  impervious 
embankment,  the  percentage,  by  weight,  of  water  in  the  material  shall  be 
such  as  will  permit  compaction  of  the  material  in  the  embankment  to  not 
less  than  97  percent  of  the  maximum  density  obtainable  with  the  specified 
rolling  equipment;  for  semi-pervious  embankment  the  moisture  content 
shall  be  such  as  will  permit  compaction  to  the  density  necessary,  in  the 
opinion  of  the  Engineer,  to  insure  a condition  of  permanent  stability.  Dry 
weight  of  a unit  volume  of  the  compacted  material  will  be  used  in  deter- 
mining the  density.  Change.i  in  the  prescribed  moisture  content  may  be 
made  from  time  to  time  to  conform  to  changes  in  the  character  and  grading 
of  the  material.  ' 

Sect.  5.8  A considerable  measure  of  control  of  the  moisture,  parti- 
cularly for  the  impervious  embankment  material,  will  be  effected  in  the 
borrow  pits.  The  procedures  for  obtaining  such  control  will  necessarily  be 
continuous  and  must  be  planned  sufficiently  in  advance  of  excavating  the 
material  to  minimize  delay  in  the  progress  of  the  work.  Removal  of  water 
from  rainfalls,  springs,  or  other  sources  may  necessitate  the  construction 
of  intercepting  and  diversion  ditches  and  the  constant  exposure  to  sun  and 
air  of  the  greatest  possible  area  in  the  borrow  pit.  In  the- event  that  materi- 
als being  excavated  ere  unsuitable  because  of  excessive  moisture  content, 
the  Contractor  will  be  required  to  move  to  other  locations  in  the  borrow  pit 
where  the  moisture  content  of  the  materials  is  suitable. 


Sect.  5.9  The  top  surface  of  the  embankment  shall  be  sprinkled 
whenever  necessary  just  before  a new  layer  is  placed  and  to  prevent  dust 
from  reducing  visibility.  Whenever  the  moisture  content  of  the  material 
arriving  at  the  embankment  is  too  low,  such  material  shall  be  sprinkled 
and  scarified  as  ordered  after  it  has  been  spread  and  before  it  is  com- 
pacted. All  such  sprinkling  shall  be  done  by  tank  trucks  of  approved 
weight  and  design.  The  delivery  nozzles  of  the  trucks  shall  be  capable  of 
close  and  accurate  adjustment  so  that  the  water  will  be  uniformly  spread 
and  closely  controlled  as  to  quantity  without  forming  pools.  Material  which 
is  found  to  be  too  wet  when  it  reaches  the  embankment  or  becomes  too  wet 
shall,  before  it  is  compacted  and  as  approved  by  the  Engineer,  be  spread 
over  the  embankment,  scarified,  or  otherwise  exposed  to  the  drying  action 
of  the  sun  and  air  and  the  excess  moisture  allowed  to  dry  out  before  it  is 
compacted  or  it  shall  be  removed.  The  placing  or  rolling  of  material  on 
impervious  embankment  will  not  be  permitted  whenever  rainstorms  are 
imminent  or  during  or  immediately  after  rainfalls  or  when  any  other  weather 
condition  prevails  which  would  increase  the  moisture  content  beyond  the 
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limit  for  satisfactory  compaction.  The  top  of  the  entire  embankment  shall 
be  graded  and  sloped  transversely  so  that  a minimum  of  rain  water  will  be 
retained  thereon.  The  slope  of  the  top  of  the  impervious  embankment  sliall 
be  at  least  three  percent.  The  top  of  the  semi*pervious  embankment,  ex- 
cept as  may  be  permitted  adjacent  to  the  outside  of  the  embankment,  shall 
be  kept  at  all  times  during  its  construction  slightly  below  the  top  of  the 
impervious  embankment  in  order  to  afford  satisfactory  drainage  of  surface 
water.  The  top  of  the  embankment  of  either  type  shall  be  kept  free  from 
holes  and  depressions  and  all  such  as  may  be  formed  by  any  cause  shall 
be  promptly  leveled  off  as  directed  by  the  Engineer.  Pools  of  water  from 
any  source  shall  be  promptly  emptied  and  the  holes  Hlled  with  dry  materi- 
al. Whenever  any  portion  of  the  impervious  embankment  is  to  stand  for  one 
week  or  longer,  during  which  period  no  additional  layers  of  material  are  to 
be  placed  thereon,  or  whenever  rainstorms  are  imminent,  the  impervious 
embankment  shall,  if  so  ordered,  be  smooth  rolled  so  as  to  readily  shed 
water.  Such  smooth  rolling  shall  not  be  included  in  the  count  of  roller 
passes  referred  to  in  Sections  5.10  and  5.14.  Before  work  is  resumed  on  any 
such  portion,  it  shall  be  scarified,  moistened  or  dried  as  requited,  and 
recompacted  as  specified  in  Section  5.2  so  that  a tight  bond  will  be 
obtained  with  the  next  layer  to  be  placed.  Compacted  embankment  that 
may  be  damaged  by  washing  or  otherwise  shall  be  acceptably  replaced  by 
the  Contractor  without  direct  compensation  therefor. 


Aod  w«avUi^. 


Sect.  5.10  After  each  embankment  layer  has  been  spread  to  the  re-  Roiiia« 
quired  thickness  and  its  moisture  content  has  been  adjusted,  as  necessary,  ***•>'*'•• 
to  within  the  required  limits,  it  shall  be  rolled  as  specified.  Not  less  than 
four  passes  of  a 50-ton  rubber-tired  roller  will  be  required  on  every  portion 
of  each  layer  of  both  impervious  and  semi-pervious  embankment.  In  case  Defomado* 
embankment  of  either  type  deforms  and  weaves  excessively,  in  the  opinion 
of  the  Engineer,  under  the  roller  or  under  trucks  and  other  equipment,  it 
will  be  evident  that  either  the  required  degree  of  compaction  is  not  being 
attained  and  that  an  adjustment  in  the  moisture  content  is  required  or  the 
pore  pressures  in  the  embankment  are  too  great.  If  such  deformation  and 
weaving  produce  surface  cracks  and  are  of  such  character,  amount,  or  areal 
extent  as,  in  the  opinion  of  the  Engineer,  to  indicate  an  unfavorable  con- 
dition, he  will  order  operations  on  that  part  of  the  embankment  to  be  sus- 
pended until  such  time  as  the  condition  of  the  embankment  is  satisfactory 
for  the  resumption  of  operations.  Adjustment  of  the  weight  of  the  roller 
may  be  ordered  by  the  Engineer  in  order  to  obtain  the  required  compaction. 

As  far  as  practicable,  the  Contractor  shall  keep  the  rolling  operations 
spread  out  over  a reasonably  large  area.  Successive  roller  passes  over  the 
same  portion  of  a layer  shall  be  offset  and  adjacent  roller  passes  shall 
overlap  each  other  sufficiently  to  insure  uniform  compaction.  If,  over  any 
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area,  the  compactioa  obtained,  as  determined  by  the  Engineer,  is  less  than 
that  obtained  by  the  usual  procedures  in  handling  and  compacting  the 
materials,  because  of  insufficient  overlap,  too  thick  layers,  too  much  or 
too  little  moisture,  or  other  cause  attributable  to  improper  work,  the  con- 
dition shall  be  remedied  and,  if  additional  rollings  are  therefore  ordered, 
payment  will  not  be  made  as  specified  under  Section  5.14.  If  the  material 
itself  is  unsatisfactory,  or  if  additional  rolling  or  other  means  fail  to  pro-' 
duce  satisfactory  results,  the  area  in  question  shall  be  excavated  to 
material  of  satisfactory  density  and  the  excavating,  replacing,  and  reroll- 
ing shall  be  done  by  the  Contractor  without  additional  compensation. 


lanHicicfli 
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Sect.  5.11  Rubber-tired  rollers  shall  have  a minimum  of  four  wheels 
equipped  with  pneumatic  tires.  The  tires  shall  be  of  such  size  and  ply  as 
can  be  maintained  at  tire  pressures  between  80  and  100  pounds  per  square 
inch  for  a 25,000-pound  wheel  load  during  rolling  operations.  The  roller 
wheels  shall  be  located  abreast  and  be  so  designed  that  each  wheel  will 
carry  approximately  equal  load  in  traversing  uneven  ground.  The  spacing 
of  the  wheels  shall  be  such  that  the  distance  between  the  nearest  edges 
of  adjacent  tires  will  not  be  greater  than  50  percent  of  the  tire  width  of  a 
single  tire  at  the  operating  pressure  for  a 25,000-pound  wheel  load.  The 
roller  shall  be  provided  with  a body  suitable  for  ballast  loading  such  that 
the  load  per  wheel  may  be  varied,  as  directed  by  the  Engineer,  from  18,000 
to  25,000  pounds.  The  roller  shall  be  towed  at  speeds  not  to  exceed  ten 
miles  per  hour.  The  type,  design,  and  details  of  rollers  shall  be  subject  to 
the  preliminary  approval  of  the  Engineer  before  their  employment  on  the 
work.  As  experience  is  gained  in  the  compaction  of  the  materials  available 
for  the  embankment,  certain  changes  in  the  details  of  the  rollers  may  be 
indicated  to  improve  their  efficiency  in  securing  the  degree  of  compaction 
specified  or  in  obtaining  greater  uniformity  or  increased  speed  of  oper- 
ation. To  attain  these  ends  the  Contractor  shall  make  such  alterations  in 
the  details  of  the  rollers  as  ordered  or  permitted  without  payment  therefor 
other  than  is  included  in  the  prices  stipulated  for  Items  5 and  6. 


Rabbei-iitcd 
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Sect.  5.12  Wherever,  because  of  the  topography,  existing  structures, 
or  other  conditions,  the  required  compaction  cannot  be  obtained  by  the  use 
of  the  rollers  specified  in  Section  5.11  or  where  the  use  of  such  rollers  is 
prohibited,  compaction  shall  be  by  approved  hand-operated,  power-driven 
mechanical  tampers,  approved  rollers  of  lighter  weight,  or  other  approved 
compacting  equipment.  Compaction  by  approved  hand-operated,  powei^ 
driven  mechanical  tampers  will  be  required  for  compacting  embankment  in 
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laces  where  the  required  compaction  cannot  be  obtained  by  the  use  of 
other  approved  compacting  equipment.  The  rollers  specified  in  Section  5.11 
will  not  be  permitted  to  pass  over  any  portion  of  the  diversion  or  release 
water  conduits  until  at  least  four  feet  of  embankment  have  been  placed 
Thereon  and  compacted  by  approved  compacting  equipment  of  sufficiently 
li<?hter  weight.  Materials  to  be  compacted  by  equipment  other  than  the 
rollers  specified  in  Section  5.11  shall  be  spread  in  layers  not  more  than 
six  inches  thick  for  either  type  of  embankment,  measured  before  compac- 
tion, and  the  degree  of  compaction  attained  by  these  compacting  operations 
shall  be  equal  in  every  respect  to  that  secured  by  the  said  rollers.  No  pay- 
ment will  be  made  for  furnishing,  placing,  and  compacting  embankment  that 
is  compacted  by  special  compacting  equipment  as  specified  in  Section 
5.12  except  as  such  payment  is  included  under  Item  5 for  rolled  imper- 
vious embankment  or  Item  6 for  rolled  semi-pervious  embankment,  as  ap- 
propriate. 
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Sect.  5.13  The  embankment  shall  be  built  to  such  height,  as  shown  auowmc 
on  the  drawings  or  ordered,  as  will,  in  the  opinion  of  the  Engineer,  allow 
for  subsequent  shrinkage  and  settlement.  All  material  placed  and  com- 
pacted within  the  limits  ordered  or  designated  by  the  Engineer  will  be 
estimated  for  payment  as  specified  in  Section  5.15  but  no  payment  will  be 
made  for  material  outside  such  limits. 


Sect.  5.14  In  case  it  should  become  necessary,  in  order  to  obtain  Additioad 
the  required  degree  of  compaction,  to  do  more  roiling  on  any  or  all  of  the 
embankment  layers  than  the  four  passes  specified  in  Section  5.10,  the 
Contractor  shall  do  such  additional  rolling  as  the  Engineer  may  order.  For 
each  ordered  additional  pass  of  a 50-ton  roller,  the  quantity  of  embankment 
measured  for  payment  under  Item  5 or  6 shall  be  increased  by  two  percent 
of  the  volume  of  the  layer  or  part  thereof  rolled  by  each  such  additional 
pass.  The  volume  of  rolled  embankment  to  be  increased  under  the  pro- 
visions of  this  section  shall  be  the  computed  volume  of  the  layer  or  part 
thereof  which  has  been  rolled  by  more  than  four  roller  passes,  the  thick- 
ness of  the  layer  always  being  taken  as  10  inches  for  impervious  embank- 
ment and  17  inches  for  semi-pervious  embankment.  The  number  of  roller 
passes  shall  be  computed  as  though  there  were  ao  overlaps  in  rolling  and 
shall  not  include  rolling  done  in  turning  the  equipment  at  the  ends  of  the 
lanes  or  such  rolling  parallel  to  the  abutments  as  may  be  needed  to  secure 
the  required  degree  of  compaction  in  the  embankment  at  and  near  the 
function  between  it  and  the  abutments. 


Hi 
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Sect.  5.15  The  quantity  to  be  paid  for  under  Item  5 shall  be  the 
number  of  cubic  yards  of  rolled  impervious  embankment  measured  in  final 
position  from  the  surface  of  the  foundation  as  prepared  in  accordance  with 
orders,  from  the  surface  of  the  key  trench,  or  from  the  surface  of  existing 
masonry,  to  the  limits  of  the  rolled  impervious  embankment  shown  on  the 
drawings  or  designated  in  writing  by  the  Engineer.  The  quantity  to  be  paid 
for  under  Item  6 shall  be  the  number  of  cubic  yards  of  rolled  semi-pervious 
embankment  measured  in  final  position  from  the  surface  of  the  foundation 
as  prepared  in  accordance  with  orders,  from  the  ordered  surface  of  rolled 
impervious  embankment,  from  the  surface  of  existing  embankments,  or  from 
the  surface  of  existing  masonry,  to  the  limits  of  the  rolled  semi-pervious 
embankment  shown  on  the  drawings  or  designated  in  writing  by  the  Engi- 
neer. The  number  of  cubic  yards  of  rolled  embankment  measured  for  pay- 
ment under  Items  5 and  6 shall  be  increased  because  of  ordered  additional 
roller  passes,  as  provided  in  Section  5.14.  There  shall  also  be  measured 
for  payment  under  Items  5 and  6,  as  appropriate,  the  numbers  of  cubic 
yards  of  impervious  and  semi-pervious  embankment  materials,  respectively, 
measured  in  final  position  required  for  filling  test  pits  excavated  under 
Item  3 and  for  filling  holes  and  depressions  in  the  dam  foundation  as 
specified  in  Section  5.2.  The  prices  per  cubic  yard  stipulated  for  these 
items  shall  include  all  labor,  plant,  equipment,  materials,  expenses,  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  neces- 
sary to  completely  perform  the  work  to  be  done  under  these  items  in  the 
manner  herein  set  forth  and  specified.  No  payment  will  be  made  for  exca- 
vations in  borrow  pits  or  from  storage  piles  to  provide  materials  to  be 
placed  under  Items  5 and  6 except  as  included  in  the  prices  stipulated  for 
Items  5 and  6.  Where  materials  from  ordered  excavations  under  Item  3 are 
used  in  semi-pervious  embankments  placed  under  Item  6,  payment  for  ex- 
cavation will  be  made  as  specified  under  Item  3 and  payment  for  semi- 
pervious  embankment  will  be  made  under  Item  6 as  specified  herein. 


REFILLING  AND  EMBANKING 


Work 

iocluded. 


Item  7 

Sect.  7.1  Under  Item  7 the  Contractor  shall  do  ail  required  reHlling 
and  embanking,  except  the  rolled  embankment  for  the  dam  under  Items  5 
and  6,  rock  embanking  under  Item  8,  surface  dressing  under  Item  11,  and 
run  of  bank  gravel  under  Item  25,  to  the  lines  shown  on  the  drawings  or 
ordered,  for  covering  the  surfaces  of  rock  embanking  on  the  downstream 
slope  of  the  dam,  for  covering  surfaces  of  spoil  banks,  for  sewage  treat- 
ment plants,  for  plants  for  the  treatment  of  pumpage  and  drainage  except 
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at  borrow  pits  for  materials  other  than  those  required  for  Items  5 and  6, 
for  the  sites  of  buildings  removed  under  Item  2,  for  repair  of  the  existing 
access  roads,  for  construction  of  additional  permanent  access  roads,  for 
reconstruction  of  a portion  of  the  town  road,  for  test  pits,  sewers,  drains, 
and  pipes,  for  fences  and  guard  rails  as  specified  in  Section  15,  for  grad- 
ing, and  for  other  contract  purposes,  as  ordered.  As  a part  of  the  work 
under  this  item,  the  Contractor  shall  repair  any  settlement,  sliding,  or 
washing  of  refills  and  embankments  made  by  him  until  the  completion  and 
acceptance  of  the  work  under  this  contract,  without  other  compensation 
than  that  provided  herein  for  refilling  and  embanking  to  the  ordered  lines, 
and  shall  place  and  maintain  temporary  pavements  or  surfacing  over  all 
trenches  in  roadways  and  elsewhere,  as  required,  to  take  care  of  traffic. 
No  material  placed  outside  the  prescribed  lines  for  refilling  and  embanking 
shall  be  included  under  this  item,  even  though  such  material  may  have 
been  placed,  with  the  permission  of  the  Engineer,  immediately  adjacent  to 
or  contiguous  with  the  prescribed  refilling  and  embanking.  This  item  shall 
not  include  any  refilling  and  embanking  for  any  cofferdam  or  dike  con- 
structed under  Item  47,  for  temporary  water  supplies,  for  the  Contractor’s 
temporary  buildings  or  plant,  for  the  temporary  storage  of  excavated  ma- 
terials, for  temporary  roads,  dikes,  drains  and  sumps,  or  for  other  tempo- 
rary structures  of  the  Contractor,  except  as  provided  in  Sections  14  and  15. 


Sect.  7.2  Refills  and  embankments  may  be  made  of  materials  from  MaterUiafor 
the  excavations  under  Items  3 and  4,  in  so  far  as  they  are  acceptable,  or 
borrow  pits  on  lands  of  The  City  or  provided  by  the  Contractor  from  other 
sources  outside  the  limits  of  the  work.  All  materials  used  for  refills  and 
embankments  shall  be  free  from  frost,  stumps,  large  roots,  ashes,  oil,  and 
other  perishable  or  foreign  matter.  Earth  for  covering  the  surfaces  of  rock 
embankments  shall  contain  a minimum  amount  of  stones  and  shall  be  free 
from  stones  larger  than  six  inches  in  diameter.  Rock  may  be  permitted  in 
certain  refills  and  embankments  and  when  so  placed  shall  be  measured  for 
payment  under  this  item.  The  stones  forming  the  faces  of  such  embank- 
ments shall  be  of  suitable  shapes  and  sizes,  and  shall  be  placed  to  the 
prescribed  lines  as  required. 


Sect.  7.3  All  embankments  shall  be  started  on  a firm  foundation  from  Foiudacioai 
which  soil,  stumps,  large  roots,  and  other  perishable  material  and  earth 
loosened  by  freezing  shall  have  been  removed  to  the  extent  directed,  and 
if,  where  a soil  cover  is  to  be  placed,  the  depth  of  fill  is  less  than  two 
feet,  oil,  ashes,  and  other  foreign  matter  shall  first  be  excavated  as  or- 
dered. 
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Sect.  7.4  Before  pipes  or  drains  are  laid  in  a trench  in  rock,  unless 
they  are  to  be  supported  on  concrete  saddles  or  cradles,  or  surrounded  with 
crushed  stone,  gravel,  or  sand,  the  bottom  of  the  trench  shall  be  refilled 
with  approved  material  thoroughly  compacted  to  the  elevation  directed.  Re* 
Riling  of  trenches  for  pipes,  drains,  and  other  structures  shall  be  deferred, 
if  ordered,  until  after  any  required  hydrostatic  tests  shall  have  been  com* 
pleted.  Other  trenches  and  excavations  shall  be  refilled  as  soon  as  practi- 
cable after  the  pipes,  drains,  and  other  structures  have  been  satisfactorily 
laid  or  constructed  therein.  Unless  otherwise  permitted,  the  material  shall 
be  placed  in  horizontal  layers  not  over  four  inches  thick  and  each  layer 
shall  be  sprinkled  and  thoroughly  compacted.  No  stone  shall  be  placed  in 
the  reHll  nearer  than  four  inches  to  any  pipe.  Special  care  shall  be  taken 
in  compacting  reRlls  around  the  various  structures. 

* 
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Sect.  7.5  Any  portions  of  temporary  access  or  other  roadl*  of  the 
Contractor  that  are  not  above  the  ordered  surfaces  of  the  earth  embank- 
ments shall  be  included  for  payment  as  embankment  under  Item  7 if  made 
of  suitable  material. 


Sect.  7.6  Unless  otherwise  permitted,  the  embankments  shall  be 
carried  up  approximately  level  and  built  to  the  lines  shown  on  the  drawings 
or  ordered.  The  earth  embankment  for  covering  the  surfaces  of  the  rock 
embanking  on  the  downstream  slope  of  the  dam  shall  be  deposited  in  layers 
and  shall  be  uniformly  compacted  by  the  hauling  equipment.  Portions  of 
embankments  may  be  pennitted  to  extend  beyond  the  prescribed  lines,  but 
material  placed  outside  of  such  lines  will  be  considered  as  deposited  in 
spoil  banks  or  disposed  of  beyond  the  limits  of  the  work,  as  prescribed 
under  Section  12,  and  no  payment  will  be  made  therefor  under  Item  7.  So 
far  as  practicable,  the  rock  fills  in  embankments  shall  be  so  selected, 
graded,  and  placed  that  the  volume  of  voids  in  the  embankments  shall  be  a 
minimum  and  the  Contractor  will  be  required  to  flush  earth  into  such  voids 
as  may  unavoidably  occur  in  the  upper  portions  of  the  rock  fills.  Earth 
embankment  placed  over  rock  fill  shall  be  not  less  than  one  foot  in  thick- 
ness after  complete  consolidation  and  after  all  settlement  into  the  under- 
lying rock  nil  shall  have  occurred.  When  time  for  natural  settlement  is  not 
available,  the  Contractor  shall  roll  or  tamp  the  earth  embanking  material 
in  layers  of  approved  thicknesses.  Any  settlement,  sliding,  or  washing  of 
embanking  materials  after  placing,  that  may  occur  before  the  completion 
and  acceptance  of  the  work  under  this  contract,  including  the  settlement 
of  the  earth  into  the  rock  HU,  shall  be  remedied  and  the  embankment 
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brought  to  the  required  grade  without  other  compensation  than  that  pro- 
vided under  this  item  for  refilling  and  embanking  to  the  lines  shown  on 
the  drawings  or  ordered. 

Sect.  7.7  As  soon  as  a section  of  trench  in  any  public  road,  or  in 
any  other  place  where  required,  has  been  refilled  and  all  plant  and  excess  uettckcs. 
materials  have  been  removed,  a temporary  pavement  or  surfacing  shall  be 
laid  over  the  trench  and  it  shall  be  satisfactorily  maintained,  under  this 
item,  until  the  permanent  pavement  is  laid.  Broken  stone,  gravel,  pieces 
of  concrete,  or  other  acceptable  material  taken  from  the  trench  shall  be 
placed  as  a temporary  surfacing,  or  the  Contractor  shall  furnish  and  place 
broken  stone,  gravel,  or  steam  cinders  for  this  purpose,  as  may  be  ordered 
or  approved.  As  a part  of  the  maintenance  of  the  temporary  surfacing  over  SptiaUima. 
the  trenches  in  public  roads,  the  Contractor  shall  furnish  water  and 
sprinkle  sufHciently  to  compact  the  surface  of  the  trenches  and  prevent 
annoyance  from  dust. 


Sect.  7.8  The  quantity  to  be  paid  for  under  Item  7 shall  be  the  num- 
ber of  cubic  yards  of  compacted  refilling  and  embanking,  as  described  in 
Section  7.1,  including  temporary  pavements  or  surfacing,  measured  in  final 
position,  that  are  actually  placed  within  the  limits  shown  on  the  drawings 
or  ordered.  Refills  shall  be  measured  from  the  limits  to  which  excavation 
under  Item  3 or  4 is  measured  for  payment;  embankments,  from  the  surface 
on  which  the  embanking  material  is  placed.  No  deductions  shall  be  made 
under  Item  7 for  the  space  occupied  by  a pipe  having  a cross-sectional 
area  smaller  than  three  square  feet.  The  price  per  cubic  yard  stipulated 
for  this  item  shall  include  all  labor,  equipment,  materials,  expenses,  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  neces- 
sary to  completely  perform  the  work  to  be  done  under  this  item  in  the  man- 
ner herein  set  forth  and  specified.  No  payment  will  be  made  for  furnishing 
materials  required  for  the  refills  and  embankments  made  under  Item  7,  in 
excess  of  that  available  from  excavations  under  Items  3 and  4,  except  in 
the  price  stipulated  for  Item  7.  No  temporary  surfacing  or  refill  in  roadways 
above  the  established  grades  will  be  paid  for  under  Item  7 and  no  ma- 
terial placed  outside  the  prescribed  lines  for  refill  and  embankment  will 
be  paid  for  under  this  item,  even  though  such  material  in  refills  and  em- 
bankments may  have  been  placed,  with  the  permission  of  the  Engineer, 
immediately  adjacent  to  or  contiguous  with  fx-escribed  refills  and  em- 
bankments, as  being  a suitable  place  for  the  disposal  of  such  materials, 
payment  therefor  being  considered  as  having  been  included  in  the  prices 
stipulated  for  the  appropriate  excavation  items. 


Measoreseoi 
and  paymant. 
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ROCK  EMBANKING 
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Item  8 

Sect.  8.1  Under  Item  8 the  Contractor  shall  furzish  and  place  rock 
embanking  to  the  lines  shown  on  the  drawings  or  ordered,  for  portions  of 
the  dam,  the  weir  approach  channel,  the  waste  and  cctiet  channels,  the 
river  diannel  of  the  West  Branch  of  the  Delaware  River,  and  for  other  con- 
tract purposes,  as  ordered.  As  a part  of  the  work  under  :his  item,  the  Con- 
tractor shall  repair  any  settlement,  sliding,  or  washing  of  rock  embank- 
ments made  by  him  until  the  completion  and  acceptance  of  the  work  under 
this  contract,  without  other  compensation  than  that  provided  herein  for 
rock  embanking.  No  material  placed  outside  the  prescribed  lines  for  rock 
embanking  shall  be  included  under  this  item,  even  trough  such  material 
may  have  been  placed,  with  the  permission  of  the  Engineer,  immediately 
adjacent  to  or  contiguous  with  the  prescribed  rock  enoanking.  This  item 
shall  not  include  any  rock  embanking  for  any  cofferdarr  dike  constructed 
under  Item  47,  for  temporary  water  supplies,  for  the  Ccrtractor's  temporary 
buildings  or  plant,  for  the  temporary  storage  of  exca-ated  materials,  for 
temporary  roads,  dikes,  drains  and  sumps,  or  for  otLsr  temporary  struc- 
tures of  the  Contractor,  except  as  provided  in  Sections  14  and  15. 


Qiuliwar 

■Mcclals. 


Sect.  8.2  Rock  used  for  rock  embanking  shall  be 
ble  stones  of  acceptable  sizes,  shapes,  and  grading, 
be  free  from  stumps,  roots,  and  other  perishable  or  fcrr 
rock  that  includes  shale  or  an  excessive  amount  of  f:: 
ceptable.  No  flat  stones  having  a thickness  less  than  oi 
linear  dimension  of  the  largest  face  area  shall  be  left  1 
ing.  Materials  for  rock  embanking  may  be  obtained  : 
vations,  from  rock  storage  piles,  and  from  borrow  area; 
are  satisfactory. 


composed  of  dura- 
The  material  shall 
reign  material.  Any 
ces  will  not  be  ac- 
re-third of  the  least 
'.z  the  rock  embank- 
:rom  ordered  exca- 
:,  in  so  far  as  they 


Placing.  Sect.  8.3  Stones  for  rock  embanking  shall  be  s:  selected,  graded, 

and  placed  throughout,  as  directed,  that  the  volume  of  v:ids  in  the  embank- 
ment shall  be  a minimum.  Where  earth  is  to  be  placed  u;o.o  rock  embanking, 
the  top  portion  shall  be  graded  from  coarse  to  fine  at  :he  surface  to  pro- 
vide a thoroughly  filled  outer  layer  of  rock  embanking  :o  resist  settlement 
and  washing  of  the  overlying  earth  into  the  rock  ftll.  .^(aterial  for  the  pro- 
tection of  slopes,  embankments,  and  channels  shall  be  so  placed  that  the 
smaller  stones  shall  be  at  the  under  side  of  the  rock  fill,  increasing  in 
size  to  the  top,  as  directed,  so  that  the  p'eater  profortion  of  the  large 
stones  shall  be  at  the  surface. 
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Sect.  8.4  The  quantity  to  be  paid  for  under  Item  8 shall  be  the  num*  Meaiuteaoit 
her  of  cubic  yards  of  rock  embanking,  measured  in  final  position,  that  are  “ 
fia-nished  and  placed  within  the  limits  shown  on  the  drawings  or  ordered, 
measured  from  the  surfaces  of  underlying  refills,  from  the  surfaces  of  em- 
bankment placed  under  Item  6 or  7,  from  surfaces  to  which  excavation  has 
been  made  in  accordance  with  orders,  or  from  the  original  surface  if  no 
excavation  has  been  ordered.  The  price  per  cubic  yard  stipulated  for  this 
item  shall  include  all  labor,  equipment,  materials,  expenses,  and  costs, 
not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to 
completely  perform  the  work  to  be  done  under  this  item  in  the  manner  here- 
in set  forth  and  specified.  No  payment  will  be  made  for  furnishing  rock  for 
embankments  in  excess  of  that  available  from  excavations  under  Item  4 
except  in  the  price  stipulated  for  Item  8. 


RIPRAP 

Items  9 and  10 

Sect,  9.1  Under  Items  9 and  10  the  Contractor  shall  furnish  and 
place  riprap  to  the  lines  shown  on  the  drawings  or  as  ordered.  Item  9 shall 
include  light  riprap  for  the  upstream  face  of  the  dam,  for  portions  of  the 
weir  approach  channel,  for  slope  protection  for  a portion  of  the  south 
abutment  of  the  dam,  and  for  other  contract  purposes,  as  ordered.  Item  10 
shall  include  heavy  riprap  for  protection  of  a portion  of  the  upstream  face 
of  the  dam.  As  a part  of  the  work  under  this  item,  the  Contractor  shall 
repair  any  settlement  or  sliding  of  riprap  placed  by  him  until  the  comple- 
tion and  acceptance  of  the  work  under  this  contract,  without  other  com- 
pensation than  that  provided  herein  for  riprap.  These  items  shall  not 
include  riprap  for  any  cofferdam  or  dike  constructed  under  Item  47.  No 
material  placed  outside  the  prescribed  lines  for  riprap  shall  be  included 
under  these  items,  even  though  such  material  may  have  been  placed,  with 
the  permission  of  the  Engineer,  immediately  adjacent  to  or  contiguous 
with  the  prescribed  riprap. 


Sect.  9.2  Stones  for  light  riprap  shall  be  sound,  durable,  and  hard 
rock  of  established,  acceptable  weathering  qualities  when  exposed  to 
water,  frost,  or  air  and  shall  be  of  the  sizes,  shapes,  and  grading  specified 
or  ordered.  Shale,  soft  or  badly  weathered  stones,  distinctly  layered  sand- 
stones and  any  other  stones  which  reed  or  split  upon  exposure  will  not  be 
acceptable  as  materials  for  light  riprap.  Light  riprap  shall  be  free  of  pe^ 
ishable  and  foreign  materials  and  shall  not  contain  any  stones  small 
enough  to  pass  a 2-inch  ring.  At  least  50  percent  of  the  volume  of  light 
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riprap  shall  consist  of  stones  exceeding  one  cubic  foot  in  volume.  The 
stones  for  light  riprap  shall  be  angular  in  shape,  except  that  rounded 
boulders  and  cobbles  may  be  used  provided  they  are  otherwise  acceptable 
and  are  included  with  a sufficient  number  of  angular  stones  to  give  stabil- 
ity to  the  entire  mass  of  riprap.  No  flat  stones  having  a thickness  less 
than  one-third  of  the  least  linear  dimension  of  the  largest  face  area  shall 
be  used.  Materials  for  light  riprap  may  be  obtained  from  ordered  excava- 
tions, from  quarries,  from  rock  storage  piles,  and  from  borrow  areas  in  so 
far  as  they  are  satisfactory. 


Sect.  9.3  Stones  for  heavy  riprap  shall  be  sound,  durable,  hard, 
massive,  angular,  quarried  fragments  of  granite,  diabase,  basalt,  diorite, 
limestone,  or  dolomite  of  established,  acceptable  weathering  qualities 
when  exposed  to  water,  frost,  or  air,  and  shall  be  of  the  sizes,  shapes, 
and  grading  specified  or  ordered.  No  soft,  badly  weathered  or  distinctly 
laminated  stones  will  be  acceptable.  The  loss  in  weight  of  stone  used  for 
heavy  riprap  shall  not  exceed  18  percent  by  weight  when  subjected  to  five 
cycles  of  the  magnesium  sulfate  soundness  test  in  accordance  with  the 
requirements  of  the  Tentative  Method  of  Test  for  Soundness  of  Aggregates 
by  Use  of  Sodium  Sulfate  or  by  Magnesium  Sulfate,  ASTM  Designation: 
C88-59T,  of  the  American  Society  for  Testing  Materials.  Heavy  riprap 
shall  be  free  of  perishable  and  foreign  materials.  Samples  of  the  stone 
proposed  to  be  used  for  heavy  riprap  shall  be  furnished  to  the  Engineer  for 
his  approval.  None  of  the  stones  in  the  heavy  riprap  shall  be  smaller  than 
one  cubic  foot  and  at  least  50  percent  of  the  volume  shall  consist  of 
stones  exceeding  one-haif  cubic  yard  in  volume.  No  flat  stones  having  a 
thickness  less  than  one-third  of  the  least  linear  dimension  of  the  largest 
face  area  shall  be  used.  Rou.ided  boulders  and  cobbles,  and  stones  from 
the  excavations  for  the  contract  structures  and  from  quarries  in  the  vicin- 
ity of  the  work  will  not  be  acceptable  for  heavy  riprap. 


piacina.  Sect.  9.4  Riprap  shall  be  placed  to  the  thickness  and  extent  shown 

on  the  drawings  or  as  ordered.  The  average  surface  of  the  riprap  shall 
satisfactorily  approximate  the  required  theoretical  surface.  Stones  shall  be 
so  selected,  graded,  and  placed  throughout,  that  the  riprap  shall  be  an 
interlocked  stable  mass  and  the  volume  of  voids  in  the  embankment  shall 
be  a minimum.  Material  for  riprap  shall  be  so  placed  that  the  small  stones 
shall  be  at  the  underside  of  the  embankment,  increasing  in  size  to  the  top, 
as  directed,  so  that  the  greater  portion  of  the  large  stones  shall  be  at  the 
surface.  The  Contractor  will  be  required  to  place  riprap  by  hand  or  by 
otherwise  setting  individual  stones  only  as  may  be  necessary  to  rearrange 
stones  to  fill  voids  or  depressions  or  to  interlock  loose  or  unstable  stones. 
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Sect.  9.5  The  quantities  to  be  paid  for  under  Items  9 and  10,  re- 
nectively.  shall  be  the  number  of  cubic  yards  of  light  riprap  and  the 
raber  of  cubic  yards  of  heavy  riprap,  measured  in  final  position,  that  are 
f mished  and  placed  within  the  limits  shown  on  the  drawings  or  ordered. 
The  prices  per  cubic  yard  stipulated  for  Items  9 and  10,  respectively,  shall 
include  all  labor,  equipment,  materials,  expenses,  and  costs,  not  properly 
to  be  classified  under  any  other  item  or  items,  necessary  to  completely 
perform  the  work  to  be  done  under  these  items  in  the  manner  herein  set 

forth  and  specified. 


MMciueaiM 
ud  payatai. 


SURFACE  DRESSING  AND  GRASSING 
Item  11 

Sect.  11.1  Under  Item  11  the  Contractor  shall  furnish  and  place  a<> 
ceptable  top  soil  as  dressing  for  the  surfaces  of  excavations,  embank- 
ments, refills,  spoil  banks,  and  other  areas,  except  such  areas  as  will  be 
eventually  covered  by  water,  to  the  extent  and  thickness  shown  on  the 
drawings  or  as  ordered.  He  shall  also,  under  this  item,  fertilize  and  seed 
or  sod  these  areas  and  maintain  them  until  the  completion  and  acceptance 
of  the  entire  work.  In  general,  these  areas  include,  but  shall  not  neces- 
sarily be  limited  to,  the  downstream  surface  of  the  dam,  slopes  in  the  vi- 
cinity of  the  weir,  waste,  and  outlet  channels,  slopes  of  access  roads,  and 
other  graded  areas  in  the  vicinity  of  the  work.  Except  where  a 12-inch 
depth  of  top  soil  is  shown  on  the  drawings  or  ordered,  the  depth  of  top 
soil  will  be  six  inches. 


Sect.  11.2  Subject  to  such  conditions  and  restrictions  as  the  Engi- 
neer  deems  necessary,  the  Contractor  will  be  permitted  to  remove  top  soil 
bom  designated  areas  within  the  reservoir  flow  line  upstream  of  the  dam 
for  use  under  this  item. 


Sect.  11.3  In  general,  soil  shall  not  be  deposited  until,  in  Ae 
opinion  of  the  Engineer,  any  refill,  embankment,  or  spoil  bank  upon  which 
it  is  to  be  placed  shall  have  approximately  reached  its  final  condition  of 
settlement,  or  until  satisfactory  provision  shall  have  been  made  Jor  possi- 
ble future  settlement.  Wherever  necessary,  the  surface  upon  which  the  soil 
is  to  be  placed  shall  be  raked  or  otherwise  satisfactorily  prepared  to  in- 
sire  a proper  bond.  The  soil  shall  then  be  deposited  to  the  thickness  di- 
rected and  acceptably  rolled  or  tamped. 


PtepacatUa 
ud  placias. 


130 


11 

^•nUUfa*  Sect.  11.4  After  the  soil  has  been  placed  in  accordance  with  Sec- 

tion 11.3  and  at  such  time  as  the  Engineer  shall  order  or  approve,  the  Con- 
tractor shall  place  evenly  on  the  areas  to  be  seeded  or  sodded,  and  rake 
in  thoroughly,  an  approved  chemical  fertilizer  at  the  rate  of  two  tons  per 
acre.  The  fertilizer  shall  be  of  5-10-5  analysis  and  shall  be  a brand  li- 
censed and  registered  with  the  New  York  State  Department  of  Agriculture 
and  Markets.  After  the  fertilizer  has  been  applied,  grass  seed  shall  be 
sown  uniformly  at  the  rate  of  six  bushels  per  acre  and  shall  be  satis- 
factorily raked  in.  The  areas  thus  seeded  shall  then  be  satisfactorily 
rolled.  Any  portions  of  The  City’s  lands  on  which  grading  is  not  recfuired, 
but  from  which  the  turf  has  been  removed  or  damaged  as  a result  of  the 
Contractor’s  operations,  shall  be  resoiled  if  necessary,  or  spaded  and 
likewise  fertilized  and  seeded.  Grass  seed  shall  be  of  high  grade  com- 
mercial stock  of  the  previous  year’s  crop  with  a weed  content  not  to  ex- 
ceed one  percent  and  shall  conform  to  the  following  analysis  or  an  ap- 
proved equivalent: 


Percent 
BY  Weight 

Variety 

Percent 

Purity 

Percent 

Germination 

50 

Kentucky  Blue  Grass  

85 

80 

20 

Redtop 

95 

90 

15 

Domestic  Rye  Grass  

95 

85 

10 

Timothy  

99 

90 

5 

White  Clover  

97 

90 

The  Contractor  shall  furnish  a certificate  of  analysis  and  test  from  an 
approved  laboratory  showing  that  the  seeds  have  been  recently  tested  and 
meet  all  requirements  of  these  specifications. 


Sect.  11.5  Sound  sods  having  a good  quality  of  heavy  grass  shall 
be  placed  on  gutters  or  berms  except  where  paved,  and,  wherever  required, 
a strip  not  less  than  one  foot  wide  shall  be  placed  along  the  edges  of 
areas  to  be  seeded,  or  on  such  other  parts  of  the  excavations,  embank- 
ments, or  graded  areas  as  directed,  or  where,  in  the  opinion  of  the  Engineer, 
washing  is  likely  to  occur  before  the  seed  has  taken  root.  After  the  areas 
to  be  sodded  have  been  brought  to  the  ordered  subgrade  and  fertilized, 
sods  of  a good  quality  of  heavy  grass,  cut  in  squares  from  12  to  15  inches 
each,  and  of  a uniform  thickness  of  at  least  llj  inches,  shall  be  properly 
laid  with  a fair  bearing  and  a smooth,  even  surface  and  beaten  down  firmly. 
On  slopes  and  elsewhere,  as  directed,  each  sod  shall  be  secured  by  at 
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least  two  wooden  pegs  of  ordered  length.  The  total  area  to  be  sodded  un- 
Jer  this  item  shall  not  exceed  five  percent  of  the  entire  seeded  and  sodded 
areas  on  which  soil  is  placed  under  this  item. 


Sect.  11.6  All  seeded  and  sodded  areas  shall  be  satisfactorily 
cared  for  and  watered  and  the  grass  cut,  as  directed,  until  the  completion 
and  acceptance  of  the  work  under  this  contract.  Portions  of  these  areas 
shall  be  resoiled,  refertilized,  reseeded,  or  resoddec,  if  required,  to  obtain 
a satisfactory  result. 


Maiateoaocc. 


Sect.  11.7  The  quantity  to  be  paid  for  under  Item  11  shall  be  the 
number  of  cubic  yards  of  soil  of  the  required  thickness,  measured  after 
compacting,  that  are  actually  placed,  fertilized,  and  seeded  or  sodded  in 
accordance  with  the  requirements  of  these  specifications  within  the  limits 
specified  in  Section  11.1,  except  that  the  Contractor  shall  make  good, 
without  additional  payment  therefor,  any  considerable  settlement  of  any 
refill  or  embankment  below  the  established  lines  and  grades  that  shall  take 
place  before  the  completion  of  the  entire  contract.  Surface  dressing  and 
grassing  on  areas  satisfactorily  seeded  or  sodded  under  Item  11  shall  be 
included  for  payment  in  the  final  estimate  although  a good  stand  of  grass 
may  not  then  have  been  established,  provided  all  work  on  such  areas  was 
done  in  accordance  with  the  requirements  of  the  specifications.  The  price 
per  cubic  yard  stipulated  for  this  item  shall  include  all  labor,  equipment, 
materials,  expenses,  and  costs,  not  properly  to  be  classified  under  any 
other  item  or  items,  necessary  to  completely  perform  the  work  to  be  done 
under  this  item  in  the  manner  herein  set  forth  and  specified.  Payment  for 
rcsoiling,  seeding,  or  sodding  any  lands  beyond  the  limits  of  the  ordered 
o^terations  of  the  Contractor  will  be  included  under  Item  49.  No  payment 
will  be  made  under  Item  11  for  resoiling,  spading,  fertilizing,  seeding, 
sodding,  or  otherwise  restoring  any  portion  of  the  prescribed  areas  on 
which  regrading  is  not  required  but  on  which  the  turf  has  been  removed  or 
damaged  as  a result  of  the  Contractor's  operations  or  for  any  required  sur- 
face dressing  and  grassing  in  a borrow  pit  area. 


Measureacat 
aod  payaMt* 


TIMBER  AND  LUMBER 


Item  12 

Sect.  12.1  Under  Item  12  the  Contractor  shall  furnish  all  material  Votk 
for,  build,  and  leave  permanently  in  place  or  maintain  in  good  order  as 
directed  for  the  duration  of  this  contract,  unless  sooner  ordered  removed. 
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structures  of  timber  and  lumber,  as  ordered,  comprising  but  not  limited  to 
the  housing  over  any  ordered  extension  to  the  intermittent  sand  Hlters  of 
the  existing  sewage  treatment  plant,  buildings  to  house  equipment  for  the 
application  of  chemicals  in  any  ordered  plants  for  the  treatment  of  pumpage 
and  drainage  except  at  borrow  pits  for  materials  other  than  those  required 
for  Items  5 and  6,  structures  as  specified  in  Sections  14  and  IS,  ordered 
barricades  in  connection  with  field  radiography  of  welds,  ordered  signs 
and  notices,  and  other  timber  and  lumber  work  ordered  under  this  item. 
These  structures  shall  be  erected  in  accordance  with  approved  drawings. 
As  a part  of  the  work  under  this  item,  the  G>ntractor  shall  furnish  all  hard- 
ware, paint,  nails,  bolts,  nuts,  washers,  spikes,  and  other  fastenings  and 
shall  paint  and  repaint  as  directed  any  surface  structures  erected  under 
this  item  and  visible  to  the  public,  including  ordered  signs  and  notices 
thereon.  Under  this  item,  also,  the  Contractor  shall  furnish  and  place  as 
as  required  for  the  structures  erected  under  this  item,  doors,  windows, 
screens,  storm  windows,  90-pound  felt  roofing,  and  lS>pound  felt  for  walls. 
Sheeting  and  bracing  in  excavations  shall  also  be  included  in  this  item  to 
the  extent  that  such  sheeting  and  bracing  shall  be  of  approved  design  and 
shall  have  been  ordered  left  in  place. 


Tiabw  aad 
laabct  aot 
iaclnded 
■adac  Item  12. 


Sect.  12.2  No  timber  or  lumber  shall  be  included  under  Item  12  that 
is  not  described  in  Section  12.1  nor  specifically  ordered  to  be  furnished 
under  this  item.  Timber  and  lumber  required  for  stream  control,  for  main- 
taining the  upstream  bridge  and  the  City’s  buildings  and  other  facilities  to 
be  maintained  under  this  contract,  for  the  Contractor’s  plant  and  buildings, 
for  forms  or  other  purposes  of  the  Contractor,  and  for  sheeting  and  bracing 
in  excavations  unless  of  approved  design  and  ordered  left  in  place,  shall 
not  be  included  under  Item  12  but  shall  be  considered  as  having  been  in- 
cluded in  the  prices  stipulated  for  the  various  items  of  the  contract. 


Siw.  qMiity, 
aad  meikmaa- 
■kip. 


Sect.  12.3  All  timber  and  lumber  used  by  order  or  with  the  approval 
of  the  Engineer  shall  be  of  the  sizes  directed  or  approved,  new,  and  of 
suitable  quality  and  sufftcient  strength  for  the  purposes  intended,  except 
that  second  hand  material,  if  approved,  may  be  used  where  strength  and 
appearance  are  not  important  considerations.  If  the  Contractor  is  of  the 
opinion  that  larger  or  additional  pieces  of  timber  or  lumber  than  those 
ordered  should  be  used  in  any  of  the  structures,  he  may,  unless  otherwise 
directed,  use  such  larger  or  additional  pieces,  but  shall  not  be  entitled  to 
payment  for  any  excess  over  and  above  the  amount  ordered.  Workmanship 
shall  be  first  class  in  all  respects  and  all  work  shall  be  done  with  an 
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American  Society  for  Testing  Materials.  Certified  copies  of  reports  of  the 
properties  of  the  materials  supplied  shall  be  furnished  and,  if  directed, 
samples  of  the  material  used  in  the  work  shall  be  furnished  for  physical 
and  other  tests  and  delivered  at  designated  points  at  the  expense  of  the 
Contractor. 


Sect.  13.3  The  dimensions  and  types  of  rubber  water  stops,  in-  Sinmt* 
eluding  any  required  unions,  ells,  tees,  or  crosses,  shall  be  as  shown  on 
the  drawings  or  as  ordered  or  approved.  »•«•» 


Sect.  13.4  All  rubber  water  stops  shall  be  protected  against  damage  cuMtec 
in  transit  and  against  grease,  dirt,  mortar,  or  concrete  until  placed  in  final  pmectias. 
position.  The  straight  strip  water  stops  shall  be  shipped  in  rolls,  the  in- 
side diameter  of  which  shall  not  be  less  than  18  inches  and  shall  be  crated 
or  wrapped  in  burlap  and  tied  securely.  Before  being  placed  in  position, 
water  stops  shall  be  thoroughly  cleaned  of  any  dirt  or  other  material  that 
might  reduce  the  bond. 

Sect.  13.5  Rubber  water  stops  shall  be  placed  in  the  exact  positions  PUcias. 
shown  on  the  drawings  or  ordered,  and  shall  be  so  securely  fastened  in 
position  by  suitable  means,  as  to  prevent  displacement  while  the  concrete 
is  being  deposited  and  until  it  shall  have  set.  Field  splices  between  SpUce*. 
lengths  of  water  stops  and  connections  to  premolded  ells,  tees,  or  crosses, 
shall  be  made  with  premolded  sleeve  type  rubber  unions  and  approved 
rubber  cement  or  by  vulcanizing,  strictly  in  accordance  with  the  recom- 
mendations of  the  manufacturer.  The  procedure  for  making  field  splices  and 
connections,  description  of  the  equipment  required  for  properly  cementing 
or  vulcanizing  the  splices  and  connections  in  accordance  with  the  recom- 
mendations of  'ho  manufacturer,  and  details  of  any  special  joints,  that 
cannot  be  made  with  the  standard  unions,  ells,  tees,  or  crosses,  shall  be 
submitted  for  approval  of  the  Engineer  at  the  time  of  the  submission  of  the 
certified  copies  of  reports  of  the  properties  of  the  water  stop  materials  as 
required  in  Section  13.2.  Each  finish^  splice  shall  have  a tensile  strength 
of  not  less  than  SO  percent  of  the  tensile  strength  of  the  unspliced  ma- 
terial. 


Sect.  13.6  The  quantity  to  be  paid  for  under  Item  13  shall  be  the  Measutement 
number  of  pounds  of  rubber  water  stops,  including  all  fsremolded  rubber 
unions,  ells,  tees,  and  crosses,  furnished  and  placed  in  the  work  in  ac- 
cordance with  the  drawings  or  orders.  No  separate  payment  will  be  made 
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tor  rubber  cement,  for  vulcanizing,  or  for  materials  used  for  fastening  the  ^ 
water  stops  in  position.  Weights  shall  be  obtained  by  weighing,  unless  in  . »= 
any  case  payment  by  theoretical  weight  is  approved  for  convenience.  The  • ■ & V 
price  per  pound  stipulated  for  this  item  shall  include  all  labor,  equipment,' 
materials,  expenses,  and  costs,  not  properly  to  be  classified  under  mnyyip^ 
other  item  or  items,  necessary  to  furnish,  place,  and  secure  in  the  work  J" 
rubber  water  stops  of  the  kind  and  quality  specified  and  in  the  manner. 
herein  set  forth.  Steel  plates,  bolts,  and  nuts  used  in  special  joints 
approved  will  be  paid  for  under  Item  37. 


MASONRY 


See  Items  14,  IS,  16,  17,  18,  19,  23,  24,  26,  and  27 
General  Conditions 


Dcscriptiofi 
of  aasopiy. 


Sect.  14G.1  Concrete  masonry  will  be  used  for  the  waste  weir,  the 
waste  channel  sills,  the  gaging  weir,  the  emergency  gate  tower  and  the 
bridge  to  the  tower,  the  plugging  of  the  diversion  conduit  and  the  tempo* 
rary  release  water  pipe,  the  lining  and  envelope  of  the  release  water 
conduit,  the  release  water  chamber,  retaining  walls,  footings  and  founda- 
tions, piers,  manholes,  catch  basins,  drains,  stop  logs,  settlement  meas- 
urement plates,  posts,  and  culverts,  and  for  other  purposes  as  may  be 
shown  on  the  drawings  or  ordered.  Stone  masonry  will  be  used  for  facing 
the  low  level  weir,  portions  of  the  weir  and  waste  channels,  retaining 
walls,  parapet  walls,  exposed  portions  of  the  emergency  gate  tower  and 
the  release  water  chamber,  and  elsewhere  as  shown  on  the  drawings  or 
ordered.  By  special  permission  only,  brick  or  stone  masonry  may  be  sub- 
stituted for  concrete  in  connection  with  grouting,  stopping  flows  of  water, 
construction  of  manholes,  or  for  other  minor  purposes  and  concrete  block 
masonry  may  be  used  for  the  foundation  of  any  ordered  chlorinator  house 
for  the  treatment  of  pumpage  and  drainage.  Any  brick,  stone,  or  concrete 
block  masonry  or  mortar  used  by  permission  to  take  the  place  of  concrete 
masonry  in  any  part  of  the  work  shall  be  measured  and  paid  for  as  concrete 
masonry.  Stipulations  for  various  materials,  specified  in  the  following 
general  sections,  apply  to  such  materials  wherever  used,  except  in  so  far 
as  the  stipulations  are  modified  in  any  particular  item. 


Materials  ■ 

Sect.  14G.2  For  the  masonry  required  under  this  contract,  Portland 
cement  of  the  quality  specified  under  Item  24  shall  be  used. 


>■***  V »• 
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Sect.  14G.3  For  air-entrained  concrete  masonry,  an  air-entraining  Au-entraiAiiia 
admixture  shall  be  used  to  obtain  the  desired  air  content.  The  admixture 
shall  conform  to  the  Tentative  Specifications  for  Air-Entraining  Admixtures 
for  Concrete,  ASTM  Designation:  C260-58T  of  the  American  Society  for 
Testing  Materials.  Any  air-entraining  admixture  which  has  been  in  storage 
at  the  site  of  the  woric  for  more  than  six  months  or  which  has  been  sub- 
jected to  freezing  shall  not  be  used  until  retest  proves  it  to  be  satis- 
factory. 

Sect.  14G.4  Sand  and  crushed  stone  or  gravel  from  sources  that  are  Saad  ud 
specifically  approved  for  this  contract  may  be  used  for  concrete  aggre- 
gates.  The  Contractor,  as  required  by  the  Engineer,  shall  have  such  tests 
made  as  necessary  to  determine  whether  or  not  any  proposed  source  is 
acceptable.  The  tests  to  which  the  aggregates  shall  be  subjected  are 
specific  gravity,  absorption,  Los  Angeles  abrasion,  soundness  in  magne- 
sium sulfate,  quick  chemical  for  alkali-reactivity,  and  petrographic  ex- 
amination. This  testing  shall  be  performed  by  an  approved  testing  labora- 
tory and  a qualified  petrographer.  After  the  necessary  washing,  processing, 
and  handling,  the  aggregates  produced  shall  meet  all  the  requirements  of 
Section  14G.5  for  fine  aggregate  and  Section  14G.6  for  coarse  aggregate. 

The  continued  use  of  any  source  of  aggregates  will  be  approved  only  if  its 
materials  are  properly  processed  to  produce  clean  aggregates  free  from 
clay,  soft  particles,  and  other  unsatisfactory  materials  as  specified  herein. 

The  Contractor  shall  submit  for  approval  of  the  Engineer  the  layout  of  the 
plant  and  a description  of  the  equipment  and  its  functioning.  Special  care 
shall  be  taken  in  the  operation  of  a plant  to  eliminate  deleterious  particles 
and  keep  the  amount  of  such  particles  within  the  specified  limits,  by  hand 
picking  as  needed.  Any  source  of  aggregates  and  the  plant  for  removing 
and  processing  of  materials  therefrom  will  be  subject  to  continuous  in- 
spection by  the  Engineer  and  frequent  samples  will  be  taken  of  the  sand 
and  crushed  stone  or  gravel  before  and  after  processing  and  also  at  the 
batching  plant  in  order  to  determine  if  the  sand  and  crushed  stone  or 
gravel  continue  to  be  of  the  quality  that  will  produce  aggregates  complying 
with  the  specifications.  If  such  is  not  the  case  and  the  product  cannot  be 
made  to  meet  the  specifications  through  selection  of  materials  or  improve- 
ments in  the  methods  of  washing,  processing,  and  handling,  the  source 
will  be  disapproved  and  aggregates  from  such  source  will  be  rejected. 

Sect.  14G.5  Fine  aggregate  for  concrete  and  mortar  shall  be  natural  Fin* 
sand  of  such  acceptable  size  and  quality  as  are  approved.  All  sand  shall 
consist  of  clean,  hard,  strong,  durable,  insoluble,  and  uncoated  particles. 

It  shall  contain  not  more  than  one  percent  by  weight  of  vegetable  matter, 
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nor  more  than  three  percent  by  weight  of  clay,  or  silt,  and  shall  be  free  ^ 
from  such  quantities  of  other  deleterious  substances  as  will  render  it  un*  J 
suitable.  All  sand  shall  be  made  clean  by  thorough  washing.  Any  fine  i 
aggregate  which  breaks  down  into  unacceptably  fine  material  on  boiling  J 
in  water  for  two  hours,  or  ten  percent  or  more  of  the  dry  weight  of  which  J 
is  soluble  in  a 1 to  1 solution  of  hydrochloric  acid  in  15  minutes,  shell  be  4 
rejected.  Fine  aggregate  shall  contain  both  fine  and  coarse  particles,  with.  3 
none  larger  than  will  pass  a 1/4-inch  mesh  sieve,  and  with  such  gradation  « 
in  siizes  of  particle^,  -s  will  produce  smoothly  working  concrete  without  ^ 
tendency  for  the  water  to  drain  away.  In  general,  sands  containing  an  i! 
excess  of  fine  grain  sizes  will  not  be  acceptable.  Fine  aggregates  shall  ' 
be  tested  in  conformity  with  the  Tentative  Method  of  Test  for  Organic  i! 
Impurities  in  Sands  for  Concrete,  ASTM  Designation:  C40-56T,  of  the  ” 
American  Society  for  Testing  Materials.  Those  producing  a color  darker 
than  the  reference  standard  color  solution  shall  be  rejected  unless  the  i 
discoloration  is  due  to  the  presence  of  small  quantities  of  coal  or  lignite. 
Fine  aggregate  shall  also  be  subject  to  tensile  and  compressive  mortar 
tests,  and  shall  show  strengths  not  less  than  those  of  similar  tests  made 
with  graded  Ottawa  sand. 


Sect.  14G.6  Coarse  aggregate  for  concrete  shall  be  approved  gravel 
or  fragments  of  acceptable  stone  broken  to  such  sizes  as  are  herein 
specified.  A mixture  of  broken  stone  and  gravel  may  be  used,  but  only  as 
permitted.  Coarse  aggregate  shall  consist  of  clean,  hard,  strong,  durable, 
insoluble,  unweathered,  and  uncoated  piec-is;  it  shall  be  free  fiom  such 
alkali,  decomposed  minerals,  organic  material,  mica,  or  schist  that  will 
render  it  unsuitable;  and  other  deleterious  substances  shall  not  exceed 
the  following  limits: 


Maximum  Percent 
Deleterious  Substance  by  Weight  of 

Total  Sample 

Clay  lumps  0.25 

Soft  particles,  including  shale 5.0 

Thin,  elongated,  or  laminated  particles 4.0 

Material  finer  than  No.  200  sieve  1.0 

Saturated-surface-dry  material  floating  on  a liquid  hav- 
ing a specific  gravity  of  2.0  1.0 

The  aggregate  shall  be  thoroughly  washed  and  shall  be  clean  at  the  time 
it  is  mixed  in  concrete.  Pieces  of  coarse  aggregate,  approximately  1-inch 
cubes,  shall,  when  immersed  in  600  c.c.  of  a 1 to  1 solution  of  hydro- 
chloric acid,  show  a loss  from  their  original  dry  weight  of  not  more  than 
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tea  percent  io  45  minutes.  Coarse  aggregate  shall  be  of  the  sizes  suited 
to  the  various  parts  of  the  work  and  shall  be  kept  separate  according  to 
size  before  being  used  in  the  concrete.  The  coarse  aggregate  shall  be 
stored  and  batched  in  the  following  sizes: 

(1)  Passing  a lii-inch  mesh  sieve  and  retained  on  a l^-inch  mesh 
sieve. 

(2)  Passing  a X-inch  mesh  sieve  and  retained  on  a X-inch  mesh 
sieve. 

Each  size  of  coarse  aggregate  shall  be  graded  from  fine  to  coarse  within 
the  limits  shown,  to  the  satisfaction  of  the  Engineer.  A greater  maximum 
size  for  coarse  aggregate  may,  however,  be  required  in  some  parts  of  the 
work,  while  in  others  the  maximum  size  may  not  be  permitted  to  exceed 
3/4  inch.  Each  size  of  coarse  aggregate  and  the  fine  aggregate  shall  be 
kept  in  separate  hoppers  or  bins,  and  any  mixture  of  fine  and  coarse 
aggregates,  or  of  each  size  of  coarse  aggregate,  delivered  to  the  work 
shall  be  screened  and  remixed  in  ordered  proportions  before  use. 


Sect.  14G.7  The  storage,  loading,  and  batching  of  aggregates  at  the  Swy 
aggregate  processing  plant,  the  batching  plant,  or  elsewhere  shall  be  done 
in  such  manner  as  to  prevent  segregation  or  the  inclusion  of  foreign  ma- 
terials. The  sand  and  the  smaller  size  of  coarse  aggregate  shall  remain  in 
free-draining  storage  for  at  least  72  hours  immediately  prior  to  placement 
in  the  batching  plant  bins. 


Sect.  14G.8  The  name  and  location  of  operating  sources,  and  sam-  $»«(•■•( 
pies  of  processed  aggregates,  which  the  Contractor  proposes  to  use  shall 
be  submitted  to  the  Engineer  at  least  four  weeks  before  the  Contractor 
plans  to  commence  delivery  at  the  site  of  the  work.  Samples  of  materials 
from  proposed  unopened  sources  shall  be  accompanied  by  a topographic 
map  showing  the  location  and  details  of  borings  or  test  pits.  The  ex- 
ploration of  such  proposed  new  sources,  the  testing  and  evaluation  of  the 
materials,  and  the  details  of  the  processing  plant  shall  be  subject  to  the 
approval  of  the  Engineer.  Samples  of  fine  aggregate  (about  two  gallons) 
shall  be  submitted  in  approved  containers,  and  samples  of  not  less  than 
two  cubic  feet  of  each  size  of  coarse  aggregate  in  suitable  boxes  or  bags. 

All  samples  shall  be  collected  in  the  presence  of  the  Engineer  and  shall 
be  plainly  and  neatly  labeled  with  the  place  from  which  taken,  where 
proposed  to  be  used,  the  date,  and  name  of  collector. 

Aggregates  shall  not  be  delivered  until  the  source  has  been  approved  odWwirof 
and,  as  delivered,  they  shall  in  all  respects  be  equal  to  the  approved 
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Sect.  14G.9  Bricks  shall  be  new,  red,  solid  not  cored,  clay  or  shale 
common  bricks  complying  with  the  requirements  of  the  Standard  SpeciH* 
cations  for  Building  Brick  (Solid  Masonry  Units  Made  from  Qay  or  Shale), 
ASTM  Designation:  C62'58,  Grade  SW,  of  the  American  Society  for  Testing 
Materials.  Samples  of  the  bricks  the  Contractor  proposes  to  use  shall  be 
submitted  for  approval  before  any  bricks  are  delivered  on  the  work. 

Sect.  14G.10  Stones  for  stone  facing  and  for  rubble  masonry  and 
paving  shall  be  sound  and  durable  and  of  established,  acceptable  weather* 
ing  qualities,  and  of  sizes  and  shapes  appropriate  to  the  particular  wotk 
in  hand,  as  speciBed  or  ordered.  No  slates,  shales,  nor  any  other  stones 
which  reed  or  split  upon  exposure  shall  be  used.  Stones  for  use  on  ex- 
posed faces  shall  be  selected  for  color,  texture,  and  harmony  of  appear- 
ance throughout  the  entire  work.  Stones  for  use  in  copings  and  at  other 
points,  as  specified  or  ordered,  shall  be  specially  selected  for  quality  and 
dimensions.  The  stones  shall  be  thoroughly  cleaned  before  being  biou^t 
to  the  place  where  they  are  to  be  used  and  shall  be  satisfactorily  dean 
and  wet  when  placed  in  the  masonry. 

Sect.  14G.11  Concrete  blocks  shall  comply  with  the  requirements  of 
the  Standard  Specifications  for  Hollow  Load-Bearing  Concrete  Masonry 
Units,  ASTM  Designation:  C90-59,  Grade  A,  of  the  American  Society  for 
Testing  Materials,  and  shall  be  of  approved  shapes  and  sizes.  Samples  of 
the  concrete  blocks  the  Contractor  proposes  to  use  shall  be  submitted  for 
approval,  and  no  blocks  shall  be  delivered  on  the  work  unless  they  have 
been  approved. 


Sect.  14G.12  Water  for  concrete,  mortar,  and  grout  shall  be  clean 
and  free  from  objectionable  mineral  salts,  and  suitable  means  shall  be 
provided  by  the  Contractor  for  controlling  and  accurately  measuring  it. 

Foims  fob  Comcbete  Masonbt 

Sect.  14G.13  All  forms  for  concrete  masonry  shall  be  made  of  ap- 
proved materials  that  will  give  the  finished  surface  required  and  for  re- 
peated use  shall  be  made  of  metal  unless  otherwise  approved.  Forms  shall 
be  true  to  the  required  shapes  and  sizes,  and  shall  be  strong  and  rigid  so 
as  to  withstand  without  deformation  all  operations  incidental  to  the  placing 
of  the  concrete.  The  forms  when  erected  shall  be  watertight;  any  caulking 
with  oakum  or  other  material  found  necessary  shall  be  done  and  suitable 
materials  and  tools  therefor  shall  be  provided.  The  smoothest  practicable 
finished  surface  of  the  concrete  will  be  required  wherever  it  is  part  of  a 
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waterway.  Suitable  and  effective  devices  shall  be  used  to  bold  adjacent 
edges  or  ends  of  panels  or  other  forms  tightly  together  and  in  accurate 
alignment  and  in  all  cases  to  hold  the  forms  tightly  against  the  concrete 
which  has  been  placed  previously.  Ml  rods  or  wire  ties  that  are  allowed  tu*. 
to  remain  in  the  concrete  shall  be  removed  to  such  depths  from  the  face  of 
the  concrete  as  shall  be  ordered  or  approved,  and  the  holes  shall  be  im- 
mediately filled  with  cement  mortar. 

Sect.  14G.14  Wherever  it  is  necessary  to  lead  pipes  or  other  articles  Ho1«« 
through  the  forms,  the  G>ntractor  shall  drill  holes  through  the  forms  at  any 
required  positions.  If  the  forms  are  to  be  used  again,  satisfactory  plugs 
that  fill  the  holes  flush  with  the  face  of  the  forms  shall  be  provided  and 
panels  in  which  too  many  holes  have  been  made  shall  be  replaced,  as 
required. 


Sect.  14G.15  The  forms  shall  be  maintained  at  all  times  in  good 
condition  as  to  accuracy  of  shape,  strength,  rigidity,  watertightness,  and  **  " 
smoothness  of  surface.  The  Contractor  shall  keep  all  forms  clean  and  in 
good  repair  and  shall  furnish  and  apply,  as  ordered,  any  soap,  mineral  oil, 
cold-water  paint,  or  other  approved  lubricant  or  antiadhesive  coating. 
Directions  as  to  the  time  of  removing  forms  shall  be  strictly  followed, 
and  this  work  shall  be  done  with  great  care,  so  as  to  avoid  injury  to  the 
concrete  or  damage  to  any  details.  Forms  unsatisfactory  in  any  respect 
shall  not  be  used  and,  if  condemned,  shall  be  immediately  removed  from 
the  work. 


Mixing  and  Placing  Concrete  Masonry 

Sect.  14G.16  At  the  earliest  date  possible,  the  Contractor  shall  sub-  Coacttcias 
mit  in  writing,  for  the  approval  of  the  Engineer,  a complete  description  of 
the  equipment  and  methods  he  proposes  to  use  for  batching,  mixing,  trans-  “ 
porting,  placing,  and  curing  the  concrete.  He  shall  have  tools,  machinery,  ■•••. 
appliances,  and  all  materials  on  hand  by  the  time  they  may  possibly  be 
needed,  so  that  concrete  can  be  placed  promptly  to  meet  the  construction 
requirements. 

Sect.  14G.17  Concrete  shall  be  made  of  cement,  water,  fine  and  PiopoitiM*. 
coarse  aggregates,  and,  where  ordered,  an  air-entraining  admixture  of  the 
qualities  herein  specified,  combined  in  the  proportions  directed  from  time 
to  time.  In  general,  it  will  be  mixed  in  the  proportions  of  one  volume  of 
cement  to  about  four  to  six  volumes  of  the  aggregates.  The  proportions  of 
fine  and  coarse  aggregates  shall  be  determined  by  weight,  unless  other- 
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wise  permitted  for  small  quaotities  under  special  conditions.  The  accuracy  ^ 
of  the  weighing  devices  shall  be  established  at  the  expense  of  the  Con-  J 
tractor  by  satisfactory  tests.  Allowance  shall  be  made  for  variations  due 
to  moisture  in  the  aggregates.  In  determining  the  proportions  of  the  ingie.  ^ 
dients,  105  pounds  of  cement  will  be  considered  a cubic  foot.  The  total  la 
calculated  air  content  of  air-entrained  concrete,  as  determined  by  the  1i 
Engineer,  shall  be  between  four  and  seven  percent  of  the  volume  of  the  ^ 
concrete  based  on  measurements  made  on  concrete  immediately  after  dis> 
charge  from  the  mixer.  The  quantity  of  air  within  this  range  shall  be  as 
directed  and  shall  be  changed  whenever  such  change  is  determined  by  the  i 
Engineer  to  be  necessary  to  meet  the  varying  conditions  encountered  ^ 
during  the  progress  of  the  work.  The  Contractor  shall  submit  for  approval  ' 
plans  of  the  proportioning  devices  he  proposes  to  use.  . 


Sect.  14G.18  Except  as  permitted  in  special  cases  and  for  relatively 
small  quantities,  the  ingredients  for  concrete  shall  be  proportioned  at  an 
approved  automatic  batching  plant  in  which  the  batch  weights  are  set 
manually,  the  mixes  are  changed  manually,  and  the  materials  are  batched 
automatically.  The  cement,  water,  and  the  amount  of  each  separate  size  of 
aggregate  entering  each  batch  of  concrete  shall  be  determined  by  direct 
weighing  equipment  furnished  by  the  Contractor  and  approved  by  the  Engi- 
neer. The  batching  plant  shall  be  so  arranged  that  the  operator  may  con- 
veniently observe  and  inspect  the  operation  of  the  bin  gates,  the  materials 
in  each  weighing  hopper,  the  weighing  equipment,  and  the  recorders.  The 
batching  controls  shall  be  so  interlocked  that  a new  batching  cycle  cannot 
be  started  until  all  weighing  hoppers  are  empty.  Suitable  facilities  shall 
be  provided  for  obtaining  representative  samples  of  the  aggregates.  The 
weighing  equipment  for  the  aggregates  and  the  cement  shall  comply  with 
the  following  requirements: 

(1)  The  accuracy  of  the  weighing  equipment  shall  conform  to  the 
requirements  of  the  United  States  Bureau  of  Standards.  Spring  scales  will 
not  be  permitted. 

(2)  Each  size  of  aggregate  and  the  cement  shall  be  weighed  sepa- 
rately and  each  unit  shall  include  an  under  and  over  weight  indicator.  The 
underweight  indicator  shall  indicate  the  filling  of  the  last  200  pounds  of 
the  batch.  The  overweight  indicator  shall  indicate  overweight  to  a maxi- 
mum of  50  pounds.  Both  shall  be  graduated  in  a clear  and  legible  manner. 

(3)  The  under  and  over  weight  indicators  shall  be  in  full  view  of  the 
operator  when  he  is  at  the  controls. 

(4)  Suitable  means  of  adjustment  shall  be  provided  for  readily  com- 
pensating for  the  varying  weight  of  moisture  contained  in  the  aggregates, 
or  for  changing  the  batch  weights. 
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(5)  The  weight  of  the  cement  shall  be  controlled  to  within  one  percent 
and  the  weights  of  the  fine  and  coarse  aggregates  to  within  two  percent  of 
the  required  weights  for  each. 

(6)  Provision  shall  be  made  to  permit  the  convenient  removal  of  over* 
weight  material  in  excess  of  the  prescribed  tolerances. 

The  quantity  of  water  entering  each  batch  shall  be  weighed  by  a 
suitable  weighing  device  of  a type  approved  by  the  Engineer  and  capable 
of  weighing  the  water  in  variable  amounts  within  a tolerance  of  one  per- 
cent. The  mechanism  shall  be  capable  of  being  locked  in  position  so  as  to 
deliver  any  specified  amount  of  water  to  each  batch.  A positive  quick- 
acting valve  shall  be  used  for  a cut-off  in  the  water  discharge  line.  The 
operating  mechanism  must  be  such  that  leakage  will  not  occur  when  the 
valves  are  closed. 

A suitable  device  for  measuring  and  dispensing  the  air-entraining  ad- 
mixture shall  be  provided.-  The  air-entraining  admixture  shall  be  added  to 
the  batch  in  solution  in  a portion  of  the  mixing  water.  The  amount  of  the 
solution  added  to  each  batch  shall  be  controlled  by  accurate  measurement 
and  the  solution  shall  be  dispensed  in  such  a manner  as  will  insure  uni- 
form distribution  of  the  admixture  throughout  the  batch  during  the  speciHed 
mixing  time.  The  device  shall  be  capable  of  ready  adjustment  to  permit 
varying  the  quantity  of  admixture  to  be  added  to  each  batch.  The  dispenser 
for  the  air-entraining  admixture  shall  be  interlocked  with  the  batching  and 
discharging  operations  of  the  water  so  that  the  batching  and  discharging  of 
the  admixture  will  be  automatic.  When  truck  mixers  are  used,  the  solution 
containing  the  air-entraining  admixture  shall  be  introduced  into  the  mixing 
water  tank  of  the  truck  mixer  or,  if  approved,  it  may  be  introduced  with 
the  sand. 

The  wei^t  of  the  ingredients  in  each  batch  of  concrete  shall  be 
recorded  graphically  by  one  or  more  approved  recorders  conforming  to  the 
following  detailed  requirements: 

(1)  The  recorders  shall  be  housed  in  a cabinet  provided  with  a lock. 

(2)  A printed  or  autographic  record  shall  be  produced  on  a visible 
chart  or  tape  of  the  weights  of  the  cement,  water,  sand,  and  each  size  of 
coarse  aggregate  in  each  batch.  After  each  discharge  of  the  batcher,  each 
recording  pen  shall  return  to  zero  reference. 

(3)  The  charts  or  tapes  shall  clearly  indicate  the  different  types  of 
mixes  used  by  stamped  letters,  numerals,  colored  ink,  or  by  other  suitable 
means.  The  charts  or  tapes  shall  be  so  marked  that  variations  in  batch 
weights  of  each  type  of  mix  can  be  readily  observed. 

(4)  The  charts  or  tapes  shall  show  time  of  day,  stamped  or  pre-printed, 
at  intervals  of  not  more  than  15  minutes. 

(5)  The  recorded  charts  or  tapes  shall  become  the  property  of  The 
City. 
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The  Contractor  shall  provide  standardized  metallic  weights  for  testing 
the  accuracy  of  all  weighing  equipment  and  shall  test  the  cement  and 
water  scales  at  least  once  daily  and  the  other  weighing  equipment  at  least 
once  weekly.  The  accuracy  of  the  equipment  for  measuring  and  dispensing 
the  airentraining  admixture  shall  be  tested  daily  when  such  admixture  is 
used.  The  recorders  shall  be  maintained  so  that  they  are  continuously  in 
good  operating  condition.  All  tests  shall  be  conducted  in  the  presence  of 
the  Engineer.  Should  any  of  the  batching  plant  equipment  fail  to  meet  the 
accuracy  requirements  specified,  further  proportioning  of  the  ingredients 
for  concrete  will  not  be  permitted  until  satisfactory  corrective  measures 
shall  have  been  taken. 


Sect.  14G.19  Concrete  shall  be  mixed  in  approved  mechanical  mix- 
ers of  a type  which  dumps  the  mix  before  recharging,  except  that  if  per- 
mitted, and  if  the  mixing  is  done  in  a satisfactory  manner,  relatively  small 
quantities  may  be  mixed  by  hand.  Mixing  shall  be  in  batches  of  the  sizes 
directed  and  shall  be  thorough  and  continued,  as  directed,  until  every 
particle  of  coarse  aggregate  is  covered  with  mortar  of  cement  and  fine 
aggregate.  The  mixers  and  transporting  equipment  shall  not  be  charged  in 
excess  of  their  rated  capacity  as  designated  by  the  manufacturer.  The 
mixing  times  as  hereinafter  specified  may  be  increased  as  ordered  by  the 
Engineer. 

When  concrete  is  mixed  in  stationary  mixers  at  the  site  of  the  work, 
the  mixing  time  for  each  batch  for  mixers  having  capacities  of  one  cubic 
yard  or  less  shall  not  be  less  than  the  time  required  for  21  revolutions  of 
the  mixing  drum  and  in  no  case  less  than  IK  minutes.  For  mixers  of  larger 
capacities,  this  minimum  shall  be  increased  30  seconds  or  the  time  re- 
quired for  five  revolutions  of  the  mixing  drum,  whichever  is  the  greater, 
for  each  cubic  yard  or  fraction  thereof  of  additional  capacity.  During  this 
period  the  drum  shall  be  in  its  mixing  position  and  revolved  at  the  mixing 
speed  designated  by  the  manufacturer  of  the  equipment.  Mixing  time  ftw 
each  batch  shall  be  measured  from  the  time  all  cement  and  aggregates  are 
in  the  drum.  The  batch  shall  be  so  charged  into  the  mixer  that  some  water 
will  enter  in  advance  of  cement  and  aggregates  and  all  water  shall  be  in 
the  drum  by  the  end  of  the  Hrst  one-fourth  of  the  specified  mixing  time. 
Each  mixer  shall  be  equipped  with  an  approved  device  to  lock  the  dis- 
charge mechanism  until  the  required  mixing  time  has  elapsed. 

Truck  mixers  for  mixing  and  transporting  concrete  shall  only  be  used 
when  authorized  by  the  Engineer.  When  the  concrete  is  mixed  in  a truck 
mixer,  the  number  of  revolutions  of  the  drum  or  blades  at  the  manufac- 
turer’s designated  mixing  speed  shall  not  be  less  than  70  nor  more  than 
100.  All  revolutions  after  100  shall  be  at  agitating  speed  as  designated  by 
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the  manufacturer  of  the  equipment.  Only  truck  mixers  equipped  with  accu- 
ratCi  operating  revolution  counters  shall  be  used  on  the  work.  The  final 
mixing  operation  shall  begin  within  30  minutes  after  the  introduction  of 
the  cement  to  the  aggregates.  Water  for  truck  mixing  shall  be  weighed  at 
the  batching  plant  in  accordance  with  the  requirements  of  Section  14G.18 
and  shall  Im  transported  on  the  truck  mixer  in  an  approved,  sealed  tank 
separately  from  any  wash  or  other  water. 

In  case  the  concrete  ingredients  are  batched  at  a point  distant  from  otr  bMchias. 
the  work,  they  shall  be  kept  dry  during  transportation  to  the  work.  Cement 
shall  be  add^  at  the  site  of  the  work  unless  otherwise  approved  by  the 
Engineer.  In  any  event,  the  complete  mixing  operation  shall  begin  within 
30  minutes  after  the  introduction  of  the  cement  to  the  aggregates  and  the 
concrete  shall  reach  its  place  of  final  deposit  in  not  more  than  75  minutes 
after  the  introduction  of  the  cement  to  the  aggregates. 

When  mixed  concrete  is  transported  in  approved  agitators  or  truck  Ttwvortias. 
mixers,  these  shall  be  operated  continually  during  the  transit  period  at 
agitating  speed  and  the  concrete  shall  reach  its  place  of  final  deposit 
in  not  more  than  75  minutes  after  the  introduction  of  the  cement  to  the 
aggregates.  Transportation  of  mixed  concrete  in  non-agitating  equipment 
may  be  authorized  provided  the  equipment  used  and  the  method  of  trans- 
portation and  handling  are  approved  by  the  Engineer.  Mixed  concrete 
transported  in  approved  non-agitating  equipment  shall  reach  its  point  of 
final  deposit  in  not  more  than  30  minutes  after  the  mixing  water  is  intro- 
duced to  the  cement  and  aggregates.  In  hot  weather  or  where  there  is 
evidence  of  segregation  the  transportation  time  of  concrete  may  be  reduced 
at  the  discretion  of  the  Engineer. 

Any  mixer,  agitator,  or  non-agitating  transporting  equipment  shall  be 
checked,  prior  to  its  use  on  the  work,  by  testing  concrete  of  approved 
proportions,  mixed  or  transported  in  such  equipment,  for  uniformity  as 
hereinafter  specified.  Slump  tests,  and  air  content  tests  for  air-entrained 
concrete,  shall  be  made  on  samples  taken  from  the  first  and  last  one-tenth 
of  a batch  of  mixed  concrete.  If  these  slumps  differ  by  more  than  one  inch 
or  if  the  air  contents,  for  air-entrained  concrete,  differ  by  more  than 
IH  percent,  the  equipment  will  not  be  approved  for  use  until  the  condition 
causing  the  non-uniformity  in  the  consistency  or  air  content  of  the  con- 
crete is  corrected.  Use  of  the  equipment  may  be  permitted  by  the  Engineer 
for  operation  with  a longer  mixing  time  or  with  a smaller  load  if  such 
operation  will  result  in  meeting  the  requirements  of  the  uniformity  test. 

Mixers,  agitators,  and  non-agitating  transporting  equipment  used  on  the 
work  shall  be  examined  daily  for  accumulations  of  hardened  concrete  or 
mortar  or  for  wear  of  the  blades.  If  such  conditions  are  disclosed,  the 
uniformity  test  specified  above  shall  be  made  and  necessary  corrective 
measures  shall  be  taken. 


Efficicacy  of 
muers 
tgaaspoctiat 
equipmeot  ia 
ptodttciag  nai* 
fora  coocroto. 


C-465 


14G 


146 


CoaaiMaacjr. 


No 

(•■potiaf. 


Prapwiap 
•ank  ood 

rack  w 
lac*,  'ec 
cooctaiiap. 


Placiap 

ooeciata. 

Stiff 

Goaciata. 


ProtectioB 
of  coactcta 
faoai  oatet. 


The  quantity  of  water  used  shall  be  the  minitnum  which  will  produce 
the  consistency  required  by  the  conditions  under  which  the  concrete  is  to 
be  placed.  The  water  shall  be  accurately  measured.  The  slumps  shall  be 
as  ordered  or  approved  within  the  limits  of  two  to  five  inches.  Mixtures 
that  have  an  excessive  water  content  shall  not  be  used.  All  concrete  when 
It  goes  into  the  forms  shall  be  of  uniform  consistency  without  segregatios, 
and  shall  not  contain  lumps.  If  at  any  time  segregation  occurs,  the  Engi> 
neer  may  require  that  the  materials  be  satisfactorily  remixed  at  the  poist 
of  deposit. 

No  retempering  will  be  allowed  under  any  conditions,  and  all  concrete 
which  has  its  initial  set  before  placing  in  the  woric  shall  be  at  once  re- 
jected and  removed  from  the  work. 


Sect.  14G.20  Earth  surfaces  against  which  concrete  is  to  be  placed 
shall  be  clean,  damp,  and  free  from  frost,  ice,  and  standing  or  running 
water  and  shall  be  compacted  to  the  satisfaction  of  the  Engineer.  Rock 
surfaces  against  which  concrete  is  to  be  placed  shall  be  clean,  free  from 
oil,  standing  or  running  water,  ice,  mud,  coatings,  debris,  and  any  loose, 
semidetached,  or  unsound  material.  Faults  or  seams  shall  be  cleaned  to  a 
satisfactory  depth  and  to  firm  rock  on  the  sides.  Immediately  before  the 
concrete  is  placed,  all  rock  surfaces  shall  be  cleaned  thoroughly  by  the 
use  of  high  velocity  air-water  jets  or  other  approved  methods.  All  rock 
surfaces  shall  be  kept  continuously  wet  for  such  period  as  directed  im- 
mediately prior  to  placing  the  concrete.  As  directed,  rock  surfaces  shall 
be  covered,  immediately  before  the  concrete  is  placed,  with  a layer  of 
mortar  of  approved  composition. 


Sect.  14G.21  Concrete  shall  be  deposited  so  as  to  maintain  as 
nearly  a level  top  surface  as  practicable  in  order  to  avoid  segregation 
and  shall  be  vibrated  or  spaded  in  a satisfactory  manner.  If  a relatively 
stiff  mixture  be  ordered,  it  shall  be  spread  in  layers  about  18  inches  thick, 
as  directed.  Puddling  and  vibrating  shall  be  thorough  for  each  layer.  In 
general,  the  methods  shall  be  such  as  to  give  a compact,  dense,  and  im- 
pervious concrete.  All  devices  necessary  to  produce  a foundation  free  of 
running  or  standing  water  shall  be  installed  and  secured  in  place  so  as 
to  prevent  their  being  jarred  loose  during  concreting  operations.  No  con- 
crete shall  be  placed  against  the  surfaces  of  rock  or  concrete  until  all 
water  entering  the  space  to  be  filled  with  concrete  has  been  cut  off  or 
has  been  diverted  or  taken  care  of  by  methods  approved  by  the  Engineer. 
No  concrete  shall  be  deposited  under  water  without  the  explicit  permission 
of  the  Engineer,  and  then  only  in  strict  accordance  with  his  directions, 
nor  shall  the  Contractor  allow  water  to  rise  on  any  masonry  until  after  it 
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has  been  in  place  for  at  least  24  hours  unless  speciHcally  approved  other- 
wise by  the  Engineer.  Except  as  permitted  in  each  case,  concrete  shall 
not  be  placed  when  the  air  temperature  is  below  45  degrees  Fahrenheit  nor 
if,  at  the  time  of  placing,  it  is  probable  that  the  air  temperature  will  fall 
to  32  degrees  Fahrenheit  or  lower  within  the  following  24  hours.  In  all 
such  cases,  permission  will  be  given  only  when  acceptable  methods  of 
beating  the  concrete  materials  and  of  maintaining  a sufficient  temperature 
and  moisture  content  of  the  air  in  contact  with  such  masonry  have  been 
submitted  and  approved.  Concrete,  when  deposited  in  the  forms  during  cold 
weather,  shall  have  a temperature  of  not  less  than  45  degrees  Fahrenheit 
nor  more  than  65  degrees  Fahrenheit.  Aggregates  shall  be  so  heated  that 
frozen  lumps,  ice,  and  snow  are  eliminated.  The  use  of  steam  jets  for  this 
purpose  will  not  be  permitted.  Aggregates  shall  not  be  heated  in  excess 
of  125  degrees  Fahrenheit.  The  temperature  of  all  concrete  placed  during 
cold  weather  shall  be  maintained  at  45  degrees  Fahrenheit  or  warmer  for 
a minimum  of  72  hours.  The  maximum  allowable  gradual  drop  in  tempera- 
ture of  the  air  in  contact  with  the  masonry  in  any  24-hour  period  following 
the  72-hour  period  shall  not  exceed  40  degrees  Fahrenheit.  The  tempera- 
ture of  concrete  as  deposited  in  the  forms  in  hot  weather  shall  be  kept  as 
low  as  practicable  and  shall  not  exceed  85  degrees  Fahrenheit.  Any 
necessary  control  of  the  temperature  of  concrete  shall  be  accomplished 
by  approved  methods. 


Sect.  14G.22  For  the  proper  bonding  of  fresh  concrete  with  concrete 
which  has  set  or  partially  set,  such  provision  shall  be  made  of  steps, 
dovetails,  or  other  devices  as  may  be  prescribed.  Whenever  fresh  and  old 
concrete  masonry  are  joined,  the  contact  surface  of  the  old  concrete  shall 
be  cleaned  thoroughly  by  the  use  of  high  velocity  air-water  jets  or  other 
suitable  methods.  This  cleaning  shall  be  done  immediately  before  the 
concrete  is  placed  and  shall  remove  all  laitance,  waste  mortar,  or  other 
substances  which  would  prevent  complete  adhesion.  The  surface  shall  be 
clean  and  wet  but  free  from  pools  of  water  at  the  moment  the  fresh 
concrete  is  placed.  Where  ordered,  a thick  wash  of  rich  mortar  shall  be 
brushed  over  the  contact  surface  of  the  old  concrete. 


Sect.  14G.23  Expansion,  contraction,  slip,  or  other  special  joints 
shall  be  formed  wherever  shown  on  the  drawings  or  required.  They  shall  be 
made  by  building  smooth  faces,  acceptably  coated  with  asphaltum  paint  or 
other  approved  substance,  or  separated  by  tar  or  asphalt  saturated  paper  or 
fabric,  as  ordered,  to  prevent  adhesion  to  the  adjacent  masonry  and  to 
permit  expansion,  contraction,  or  other  movement.  Such  joints  as  directed, 
wherever  watertight  work  is  required,  shall  have  approved  water  stops  or 
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shall  be  grooved  or  otherwise  shaped,  caulked  to  the  extent  ordered  with 
acceptable  packing  material,  and  filled  with  an  acceptable,  durable,  water 
proof,  and  elastic  cement,  or  otherwise  formed  and  treated  to  prevent 
leakage.  Compensation  for  the  work  required  by  this  section  shall  be 
considered  as  having  been  included  in  the  prices  stipulated  for  the 
several  items  of  masonry  in  connection  with  which  the  joints  are  built, 
except  that  any  ordered  water  stops  or  metal  work  forming  a part  thereof 
which  is  permanently  built  into  the  concrete,  will  be  paid  for  under  the 
appropriate  items.  -4 
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Sect.  14G.24  Portions  of  the  concrete  and  other  masonry,  where 
shown  on  the  drawings  or  ordered,  shall  contain  steel  bars  or  wire  fabric 
for  concrete  reinforcement  or  structural  steel  to  be  furnished  and  placed 
under  the  appropriate  items.  There  shall  also  be  built  into  or  set  in  or 
attached  to  the  masonry,  wherever  directed,  pipes,  castings,  metal  frames, 
bolts,  anchors,  inserts,  hangers,  or  other  objects  shown  on  the  drawings, 
required  by  the  specifications,  or  as  ordered.  Recesses,  holes,  or  projec- 
tions shall  be  left  or  made  in  the  masonry,  as  ordered  or  approved,  for 
metal  work  or  other  materials  to  be  set  under  this  or  other  contracts.  All 
necessary  precautions  shall  be  taken  when  placing  the  concrete  to  prevent 
the  reinforcement  and  other  metal  work  or  other  materials  above  referred  to 
from  being  displaced,  broken,  or  deformed.  Wherever  watertightness  is  re- 
quired, concrete,  or  brick  work  when  specifically  ordered  or  permitted, 
shall  be  so  placed  around  the  pipes  or  other  metal  work  as  to  effectively 
prevent  leakage  and  secure  perfect  adhesion.  Ail  metal  work  and  other 
articles  set  under  this  contract  shall  be  properly  protected  against  injury 
and  kept  free  from  rust,  mortar,  or  concrete. 


iioRMMa  Sect.  14G.25  Mortar  and  grout  shall  be  made  of  Portland  cement, 

fine  aggregate,  and  water  of  the  qualities  speciHed,  mixed  by  hand  or 
machine  in  such  proportions  and  in  such  manner  as  directed,  except  that 
the  cement  mortar  to  be  placed  under  Item  19  and  the  grout  used  for  the 
work  of  Item  23  shall  be  as  specified  under  those  items.  Mortar  and  grout 
shall  be  prepared  in  quantities  such  that  they  may  be  entirely  used  before 
they  shall  have  attained  their  initial  set. 


Sect.  14G.26  Every  precaution  shall  be  taken  to  prevent  concrete 
and  other  masonry,  wherever  placed,  from  drying  out  until  it  has  thoroughly 
set  and  hardened.  To  this  end,  sprinkling  may  be  required  to  be  begun  as 
early  as  three  hours  after  the  placing  of  each  section  of  masonry  and 
thereafter  all  exposed  concrete  surfaces  shall  be  kept  continuously  moist 
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for  14  The  air  in  cxintacl  with  masonry  shall  be  kept  at  a temperature 
above  32  degrees  Fahrenheit  during  the  entire  curing  period.  Wooden  fwms 
shall  be  wetted  immediately  before  masonry  is  placed  and  shall  be  kept 

wet  until  removed. 

<;prT  UG  27  The  construction  of  masonry  may  be  prohibited  at  any  Uawa^coa- 

time  when  in  the  judgment  of  the  Engineer,  the  conditions  are  unsuitable 
or  the  proper  precautions  are  not  being  taken,  or  the  work  is  being  con- 
ducted  in  any  way  unsatisfactory  to  the  Engineer.  In  all  heavy  sections  of 
concrete,  both  the  total  volume  and  the  rate  of  placing  shall  be  regulated 
and  controlled  so  as  to  avoid  unduly  high  temperatures  during  the  period 
while  the  cement  is  setting  and  hardening.  All  procedures  in  these  matters 
shall  be  subject  to  the  prior  approval  of  the  Engineer. 

Sect.  14G.28  Any  masonry  which  shall  be  found  defective  at  any 
time  before  the  completion  of  this  contract  shall  be  cut  out  to  the  extent 
ordered  and  replaced  without  additional  payment  therefor.  Local  repairs 
shall  be  made  only  if  explicitly  permitted  and.  if  so  ordered,  they  shall  be 
made  immediately  on  removal  of  the  forms.  No  thin  patches  or  plastering 
on  concrete  masonry  will  be  permitted,  but  recesses  shall  be  cut  of  a 
shape  to  retain  the  patches  and  of  a depth  to  insure  their  permanency.  If 
required,  anchor  bolts  shall  be  set  in  drilled  holes,  and  these  and  wire 
mesh  or  other  suitable  devices  embedded  in  the  patch.  No  mortar  richer 
than  one  part  of  cement  to  parts  of  sand  shall  be  used  in  repairs.  Con- 
crete or  other  masonry  that  develops  any  defects  from  freezing  or  lack  of 
moisture,  or  from  any  other  cause  for  which  the  Contractor  is  responsible, 
shall  be  satisfactorily  repaired  or  replaced  at  the  expense  of  the  Con- 
tractor. 

Sect.  14G.29  All  stones  for  stone  masonry  shall  be  handled  care- 

fully  so  as  not  to  mar  the  exposed  faces.  The  erection  of  ^ SltSiST 

centering  and  forms,  or  the  landing  and  storing  of  stones  or  other  heavy 
objects  upon  the  surfaces  of  masonry  under  construction,  or  wallung  or 
working  on  them,  will  not  be  permitted  until  an  acceotable  ^jis 

elapsed  for  the  setting  of  the  concrete  or  mortar  of  the  " 

ordLd,  the  Contractor  shall  provide,  at  his  own  expense  ^ 

ings  for  the  protection  of  fresh  masonry  and  platf^s  for  landing  and 

Storing  stones,  buckets,  and  other  heavy  objects.  . 

platforms  shall  have  no  supports  on  the  masonry 

r*rw  shall  be  exercised  to  avoid  disturbing  in  any  way  the  stones  used  lor 
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shall  be  ordered  removed.  Whenever  a stone  that  has  been  set  has  its  bond 
broken,  it  shall  be  taken  up  and  reset. 
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Sect.  14G.30  The  exposed  faces  of  all  masonry  which  is  to  be  ^ 
permanently  exposed  to  view  shall  be  effectively  protected  from  injury  or  1 
disfigurement  by  the  falling  of  tools,  mortar,  or  other  objects  until  the  d 
final  acceptance  of  the  work.  The  Contractor  shall  build,  at  his  own  ex-  1 
pense,  timber  or  other  acceptable  coverings  over  the  masonry,  if  neces-  I 
sary,  for  proper  protection  in  the  vicinity  of  landing  platforms,  under  der-  1 
ricks  and  in  any  other  places  where  the  faces  are  particularly  liable  to  1 
injury. 


Sect.  UG.31  If,  in  accordance  with  Article  XllI,  the  Contractor  re- 
moves as  directed,  portions  of  the  masonry,  and  the  work  thus  exposed  for 
examination  and  the  masonry  so  removed  are  found  satisfactory,  or  if  for 
any  other  reason  he  shall  be  ordered  to  remove  masonry  built  in  full  ac- 
cordance with  this  contract,  the  removal  shall  be  paid  for  under  Item  4 and 
the  replacement  as  well  as  the  original  masonry  shall  be  included  under 
the  appropriate  items.  In  connection  with  the  removing  and  replacing  of 
masonry  in  accordance  with  this  section,  no  quantity  shall  be  measured  as 
less  than  one  cubic  yard. 


Sect.  14G.32  As  required  for  test  purposes,  the  Contractor  shall 
make,  care  for,  and  store  cylinders,  cubes,  beams,  slabs,  or  other  shapes 
of  concrete  masonry  and  shall  furnish  the  Engineer  with  small  quantities 
of  mortar  or  concrete,  and  shall  receive  therefor  the  price  stipulated  under 
the  appropriate  items  for  the  quantities  as  actually  furnished  in  acconl- 
ance  with  directions. 


Finishing  Concrete  Surfaces 

Sect.  14G.33  Small  projections  on  concrete  surfaces  and  minor  un- 
evennesses at  the  junction  of  forms  and  elsewhere,  which  are  not  serious 
enough  to  require  the  repairs  stipulated  in  Section  14G.28,  shall  be  re- 
moved or  acceptably  corrected  by  skilled  men  upon  removal  of  the  forms. 
Concrete  that  is  not  placed  against  forms  shall  be  screeded  to  the  re- 
quired lines  and  grades  and  floated  by  skilled  artisans  to  a smooth  even 
surface.  Such  care  shall  be  taken  as  shall  effectively  prevent  the  forma- 
tion of  depressions  from  which  water  will  not  drain.  Where  waterproofing 
IS  to  be  applied  to  concrete,  the  surface  shall  be  left  in  a satisfactory 
condition  for  its  application.  Steel  troweling  shall  be  done  where  shown 
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on  the  drawings  or  ordered.  For  the  top  finish  of  walls  and  similar  struc- 
tures, the  forms  shall  be  overfilled  with  from  one  to  iJi  inches  of  concrete. 
This  excess  concrete  shall  then  be  screeded  off  just  before  the  initial  set 
begins,  as  indicated  by  the  apparent  drying  up  of  the  surface,  and  worked 
to  the  completed  and  not  too  slick  surface  with  a minimum  of  floating  and 
troweling.  At  no  time  in  the  process  of  finishing  any  concrete  surface 
shall  it  be  dusted  with  dry  Portland  cement  or  any  other  material.  Exposed 
surfaces  which  arc  not  brought  to  an  approved  finish  as  above  provided 
shall,  as  directed,  be  rubbed  to  an  acceptably  smooth  condition  with  a 
carborundum  brick  or  finished  by  other  approved  methods.  In  general,  all 
such  finishing  shall  be  done  in  the  dry,  the  purpose  being  to  remove 
roughness  and  not  to  produce  a slick  surface.  Finished  masonry  surfaces 
shall  be  protected  carefully  from  all  injury  and  left  in  satisfactory  con- 
dition at  the  completion  of  the  work. 


I 
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Sect.  14G.34  Granolithic  finish  of  the  thickness  and  to  the  extent 
shown  on  the  drawings  or  ordered,  shall  be  applied  to  concrete  floors  and 
other  concrete  surfaces,  not  more  than  one  hour  after  placing  the  base, 
unless  otherwise  ordered  or  permitted.  Where  shown  on  the  drawings  or 
ordered,  the  granolithic  finish  shall  include  the  forming  of  a saniurycove 
base  at  walls  and  partitions.  Granolithic  finish  shall  be  mixed  in  the 
proportions  directed.  Unless  otherwise  ordered,  the  proportions  shall  be 
one  part  cement,  one  part  fine  aggregate,  and  two  parts  coarse  aggregate 
by  volume  with  4Jf  gallons  of  water  per  bag  of  cement  for  machine  floating 
or  3X  gallons  of  water  per  bag  of  cement  for  hand  floating.  Cement  shall  be 
of  the  quality  specified  in  Item  24.  Fine  aggregate  shall  be  sand  in  accord- 
ance with  Section  14G.5,  free  from  dust,  clay,  loam,  or  vegetable  matter, 
passing  a 1/4-inch  mesh  sieve,  graded  from  fine  to  coarse  with  the  coarse 
predominating.  Coarse  aggregate  shall  be  clean  fragments  of  traprock  or 
granite,  free  from  dust,  clay,  loam,  vegetable  matter,  and  other  coatings, 
passing  a 3/8*  inch  mesh  sieve,  graded  from  1/8  inch  to  3,  8 inch.  Water 
shall  be  in  accordance  with  Section  14G.12.  The  time  of  mixing  each  batch 
after  all  the  ingredients  are  in  the  mixer  shall  be  two  minutes.  After 
screeding,  the  granolithic  finish  shall  he  compacted  by  rolling  or  tamping 
and  floated  with  a wooden  float  or  floating  machine.  Steel  troweling, 
where  ordered,  shall  be  done  30  to  45  minutes  after  the  floating,  when  the 
finish  has  hardened  sufficiently  and  there  is  no  surface  water  left;  a 
smooth  surface  shall  be  produced  with  the  minimum  of  troweling.  All 
granolithic  finish  shall  be  equal  to  the  best  sidewalk  surfacing  and  shall 
be  done  by  a skilled  concrete  finisher.  Finished  surfaces  shall  be  divided 
by  contraction  joints  and  intermediate  scoring,  as  indicated  on  the  draw- 
ings or  ordered.  Granolithic  finish  that  is  not  true  to  line  and  grade  or  that 
develops  cracks  or  other  defects  shall  be  repaired  or  replaced,  as  provided 
in  Section  14G.28. 


Grftiiolithir 
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Sect.  14G.35  The  Contractor  shall  carefully  clean  all  exposed  sue- 
faces  of  masonry  work  at  the  time  designated  prior  to  the  final  acceptance 
of  the  work.  No  direct  payment  shall  be  made  for  such  cleaning,  but  con* 
pensation  therefor  shall  be  considered  as  having  been  included  in  the 
prices  stipulated  for  the  appropriate  items. 


. 


Bricks  and  Concrete  Blocks 


Sect.  14G.36  The  first  course  of  concrete  blocks  shall  be  laid  in  a 
full  mortar  bed  spread  and  furrowed  on  top  of  an  acceptable  footing.  All 
other  joints  shall  be  formed  by  applying  mortar  to  the  web  and  face  shells 
of  the  blocks  and  firmly  setting  each  block  in  place.  All  concrete  block 
masonry  shall  be  laid  plumb,  true  to  line,  and  with  level  and  accurately 
spaced  courses.  Vertical  joints  shall  break  halfway  over  units  in  the 
course  next  below.  Sufficient  mortar  shall  be  used  to  insure  well  filled 
joints,  approximately  3/8  inch  wide,  and  all  necessary  adjustments  of  the 
units  shall  be  made  while  the  mortar  is  still  plastic.  Metal  anchors  and 
inserts  shall  be  placed  in  an  approved  manner  as  the  masonry  work  pro- 
gresses. The  top  course  of  each  wall  shall  have  the  hollow  cores  filled 
with  concrete  or  mortar. 


.iik. 
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Sect.  14G.37  Bricks  shall  be  laid  in  Portland  cement  mortar.  Each 
brick  shall  be  wet  thoroughly  just  before  being  laid  by  immersion  for  a 
sufficient  time  to  fill  its  pores  with  water  and,  after  draining  off  the 
surplus  water,  it  shall  be  embedded  in  mortar  at  the  bottom,  sides,  and 
ends  at  one  operation,  care  being  taken  to  fill  every  joint,  and  the  work 
shall  be  well  and  thoroughly  bonded.  Bricks  shall  be  laid  to  the  lines 
indicated,  with  joints  as  directed,  but  in  general  not  less  than  1/4  inch. 
The  outside  surfaces  of  brick  work  for  manholes  shall  be  plastered  with 
cement  mortar  1/2  inch  thick. 


Payment 

Sect.  14G.38  Except  for  other  materials  substituted  for  concrete 
masonry,  as  stipulated  in  Section  14G.1,  notwithstanding  any  statement  or 
implication  to  the  contrary  in  any  of  the  foregoing  Sections  14G.1  to 
14G.37,  both  inclusive,  no  payment  will  be  made  for  any  of  the  work  or 
materials  or  operations  therein  mentioned  and  described  other  than  as 
provided  in  the  payment  clauses  of  the  various  items  of  these  specifi- 
cations. 
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CONCRETE  MASONRY 


Item  14 


Work 
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Sect.  14.1  Under  Item  14  the  Contractor  shall  furnish  all  labor, 
equipment  including  forms,  and  materials,  except  cement,  and  shall  place 
all  concrete  masonry  for  the  waste  weir,  the  waste  channel  sills,  the  gag- 
ing weir,  the  emergency  gate  tower  and  the  bridge  to  the  tower,  the  plug- 
ging of  the  diversion  conduit  and  the  temporary  release  water  pipe,  the 
lining  and  envelope  of  the  release  water  conduit,  the  release  water  cham- 
ber, retaining  walls,  footings  and  foundations,  piers,  manholes,  catch 
basins,  drains,  stop  logs,  settlement  measurement  plates,  posts,  and  cul- 
verts and  for  other  contract  purposes,  as  shown  on  the  drawings  or  ordered. 
This  item  does  not  include  concrete  masonry  included  in  the  \\ork  to  be 
done  under  other  items.  The  use  of  concrete  block  masonry  under  this  item 
for  the  foundation  of  any  ordered  chlorinator  house  is  permitted.  As  a part 
of  the  work  under  this  item,  the  Contractor  shall  furnish  an  air-entraining 
admixture  and  add  it  to  the  concrete  where  such  masonry,  in  the  opinion  of 
the  Engineer,  will  be  exposed  to  frost  action;  apply  a granolithic  finish 
to  the  floors  and  adjacent  sanitary  cove  bases  in  the  release  water  cham- 
ber; rub  smooth  with  carbonrundum  stone  designated  concrete  surfaces; 
waterproof  the  roof  and  portions  of  the  walls  of  the  release  water  chamber, 
place  a paiging  coat  of  cement  mortar  plaster  on  portions  of  the  walls  of 
the  release  water  chamber;  and  furnish  and  place  premoulded  and  elastic 
joint  filler  and  lubricating  coating  compound,  all  as  specified  and  to  the 
extent  shown  on  the  drawings  or  ordered.  The  concrete  masonry  placed 
under  this  item  will  generally  be  reinforced  with  steel  furnished  and  placed 
under  Item  30.  Certain  portions  of  the  concrete  masonry  may  contain  struc- 
tural steel,  anchoring  devices,  water  stops,  piping,  conduits,  or  other  ma- 
terials furnished  and  placed  under  other  appropriate  items  of  the  contract. 


Sect.  14.2  The  water,  cement,  air-entraining  admixture,  and  coarse  Matcnaia 
and  Rne  aggregates,  the  mixing  and  placing  of  concrete,  the  construction 
of  joints,  the  placing  of  reinforcement  and  other  metal  work,  the  finishing 
and  cleaning  of  exposed  surfaces,  the  protection  and  curing  of  the  con- 
crete, and  the  replacement  and  maintenance  of  the  masonry  shall  conform 
to  the  requirements  of  Sections  14G.1  to  14G.37,  inclusive,  in  so  far  as 
they  are  applicable.  The  concrete  masonry  for  the  waste  weir  and  else- 
where shall  be  placed  in  blocks,  sections,  or  lifts  as  shown  on  the  draw- 
ings or  ordered  and,  unless  otherwise  approved,  there  shall  be  a minimum 
interval  of  three  days  between  the  placing  of  adjacent  blocks,  sections, 
or  lifts.  For  concrete  that  is  reinforced,  the  coarse  aggregate  shall  be  of 


C-465 


■‘■'aV-'-S 

. . > >■  ■ ft 


such  size  as  will  work  closely  around  the  reinforcing  metal,  leaving 
voids.  Concrete  shall  be  placed  continuously  within  the  limits  shown  on 
the  drawings  or  ordered,  so  as  not  to  impair  the  strength  of  any  structure 
or  member.  The  concrete  envelope  surrounding  the  release  water  conduit 
shall  be  placed  while  the  conduit  is  under  a hydrostatic  pressure  of  80 
pounds  per  square  inch.  This  pressure  shall  be  maintained  for  at  least  two 
days  after  any  section  of  such  concrete  has  been  placed.  The  concrete 
lining  of  the  release  water  conduit  shall  be  placed  by  approved  methods 
after  the  concrete  envelope  has  been  completed.  Particular  care  shall  be 
exercised  in  placing  the  concrete  lining  of  the  venturi  meter  enlargement 
and  the  manifold  of  the  release  water  conduit  in  order  to  obtain  specially 
smooth  and  true  waterway  surfaces. 


Sect.  14.3  The  Contractor  shall  provide  all  necessary  forms,  moulds, 
and  screeds  for  shaping  the  concrete,  and  the  construction,  use,  and  re- 
moval of  such  forms,  moulds,  and  screeds  shall  comply  with  the  require- 
ments of  Sections  14G.  13  to  14G.15,  inclusive.  Except  as  otherwise  ap- 
proved, steel  or  steel  faced  forms  and  screeds  shall  be  used  for  the  water- 
way of  the  lining  of  the  release  water  conduit.  If  the  subgrade  of  any  con- 
crete structure  should  be  such  as  to  require  the  use  of  wooden  platforms 
at  any  place,  such  platforms  shall  be  furnished  and  placed  under  Item  12. 
For  all  expenses  connected  with  providing,  erecting,  maintaining,  and  re- 
moving the  forms  and  finally  disposing  of  them,  the  Contractor  shall  re- 
ceive no  direct  compensation,  but  the  cost  thereof  shall  be  considered  as 
having  been  included  in  the  price  stipulated  for  this  item. 


Rcnovablc 
alabi  aad 
baaaia. 


Sect.  14.4  Portions  of  the  roof  of  the  release  water  chamber,  the  top 
of  the  emergency  gate  tower,  and  other  structures  if  required,  shall  be 
made  in  the  form  of  removable  slabs,  beams,  panels,  or  frames,  strength- 
ened with  reinforcing  or  structural  steel,  or  both,  edged  with  metal  work 
as  shown  on  the  drawings  or  ordered,  and  cast  in  place  on  the  seats  on 
which  they  are  finally  to  rest.  Where  ordered,  joints  about  the  removable 
slabs  shall  be  acceptably  packed  and  filled  with  elastic  cement,  as  pro- 
vided in  Section  14G.23.  Cast  iron  thimbles,  metal  edgings,  lifting  devices, 
and  other  metal  work,  also  lifting  holes,  matchmarks,  and  identifying  num- 
bers, shall  be  set,  cast,  or  moulded,  as  shown  on  the  drawings  or  ordered. 


Sect.  14.5  Approved  premoulded  joint  filler  and  elastic  joint  filler 
and  sealer,  as  shown  on  the  drawings  or  ordered,  shall  be  furnished  and 
placed  under  this  item. 
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Sect.  14.6  The  roof  and  portions  of  the  outside  faces  of  the  walls 
of  the  release  water  chamber  shall  be  waterproofed  with  four  layers  of 
tarred  felt  waterproofing  acceptably  laid  in  coal-tar  pitch.  When  the  roof  of 
the  release  water  chamber  is  completed  and  the  joints  in  the  removable 
slabs  packed  and  cemented,  the  surface  of  the  roof  shall  be  made  thor- 
oughly clean  and  dry  and  then  waterproofed.  Laps  in  each  layer  of  tarred 
felt  waterproofing  shall  be  17  inches  and  all  surfaces  of  felt  shall  be 
thoroughly  covered  with  tar.  The  felt  used  shall  be  coal-tar  saturated 
felt,  32  inches  in  width,  which  shall  comply  in  all  respects  with  the 
Standard  Specifications  for  U)al-Tar  Saturated  Roofing  Felt  for  Use  in 
Waterproofing  and  in  Constructing  Built-Up  Roofs,  ASTM  Designation; 
D227-56,  of  the  American  Society  for  Testing  Materials.  The  coal-tar  pitch 
used  shall  comply  in  all  respects  with  the  Standard  Specifications  for 
Coal-Tar  Pitch  for  Roofing,  Dampproofing,  and  Waterproofing,  ASTM  Desig- 
nation: D4S0-41,  Type  B,  of  the  American  Society  for  Testing  Materials, 
and  not  less  than  200  pounds  of  pitch  shall  be  used  for  each  100  square 
feet  of  roof.  The  pitch  shall  not  be  heated  above  400  degrees  Fahrenheit 
and  shall  be  applied  when  hot.  Each  roll  of  felt  and  each  barrel  of  pitch 
shall  bear  the  manufacturer’s  label  and  the  Underwriters’  Laboratory  label 
certifying  the  material  to  be  approved  for  Class  “A”  roofing. 

The  waterproofing  on  the  walla  of  the  release  water  chamber  shall  be 
protected  with  a parging  coat  of  cement  mortar  plaster  as  shown  on  the 
drawings.  The  parging  shall  be  estimated  for  payment  under  this  item. 


Sect.  14.7  The  quantity  of  concrete  masonry,  including  granolithic 
finish  and  parging  coat  of  cement  mortar  plaster,  to  be  paid  for  under 
Item  14  shall  be  the  number  of  cubic  yards,  measured  in  final  position, 
that  are  placed  within  ordered  or  approved  limits.  For  structures  built 
against  the  surfaces  of  rock  excavations,  the  payment  lines  for  rock  exca- 
vation shall  be  the  payment  lines  for  this  item.  Concretr  masonry  and  mor- 
tar used  in  connection  with  the  placing  of  stone  facing  and  rubble  masonry 
nnd  paving  shall  not  be  included  for  payment  under  this  item.  No  deduction 
shall  be  made  for  any  embedded  metal  work  or  other  solid  material,  any 
opening  or  pipe  with  a cross-sectional  area  of  less  than  one  square  foot, 
nor  for  any  ordered  space,  void,  groove,  or  recess  of  1/2  cubic  yard  or 
less.  Small  quantities  of  rubble  or  brick  masonry,  including  mortar  or  grout, 
that  are  used  by  permission  for  convenience  in  setting  pipes,  in  manholes, 
in  temporary  walls,  or  for  other  purposes  in  connection  with  concrete  ma- 
sonry shall  be  measured  and  paid  for  under  Item  14.  Concrete  block  ma- 
sonry for  the  foundation  of  any  ordered  chlorinator  house  shall  be  measured 
for  payment  under  Item  14  but  no  payment  shall  be  made  for  the  cement 
used  in  manufacturing  nor  for  the  cement  mortar  required  for  placing  these 
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blocks.  The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all 
labor,  equipment,  materials,  expenses,  and  costs,  not  properly  to  be  classi- 
fied under  any  other  item  or  items,  necessary  to  completely  perform  the 
work  to  be  done  under  this  item  in  tie  manner  herein  set  forth  and  speci- 
fied. No  separate  payment  will  be  cade  for  furnishing  and  adding  an  air- 
entraining  admixture,  for  rubbing  concrete  surfaces  with  carborundum 
stone,  for  furnishing  and  placing  joint  fillers  and  sealers,  or  for  water- 
proofing portions  of  the  release  waterchamber,  but  the  cost  thereof  ahmlj 
be  considered  as  included  in  the  price  stipulated  for  Item  14.  No  direct 
payment  shall  be  made  for  concrete  nasonry  placed  outside  of  the  ordered 
or  approved  limits,  nor  for  concrete  required  to  fill  unauthorized  excava- 
tions, nor  for  the  cement  therein,  but  the  cost  thereof  shall  be  considered 
as  having  been  included  in  the  prices  stipulated  for  the  various  items. 
Portland  cement  used  for  the  concrete  masonry  included  for  payment  under 
this  item  will  be  paid  for  under  Item  24;  and,  to  the  extent  that  such  ma- 
terials are  actually  incorporated  in  the  uork  in  accordance  with  orders, 
rubber  water  stops,  reinforcing  and  structural  steel,  and  other  metal  work 
will  be  paid  for  under  the  appropriate  items. 


DRY  RUBBLE  MASONRY  A.NX  PAVING,  RUBBLE  MASONRY 
AND  PAVING  IN  MORTAR,  AND  STONE  FACING 


Items  15,  16,  and  17 


Sect.  15.1  Under  Item  15  the  -ontractor  shall  furnish  and  place  dry 
rubble  masonry  and  paving  for  walls,  for  paving  around  catch  basins,  for 
paving  the  east  and  west  plazas  at  tie  ends  of  the  waste  weir,  for  paving 
near  the  west  end  of  the  high  weir,  for  drainage  gutters,  and  for  other 
purposes  as  shown  on  the  drawings  or  ordered,  together  with  all  ordered 
sand  and  crushed  stone  or  gravel  used  as  bedding  or  to  fill  joints  in  the 
paving.  Under  Item  16  the  Contractor  shall  furnish  and  place  rubble  ma- 
sonry and  paving  in  mortar  for  walls,  for  paving  over  the  30-inch  pipe  in 
the  waste  channel,  for  paving  the  berm  north  of  the  west  plaza,  for  paving 
at  the  ends  of  the  gaging  weir,  for  d.'ainage  gutters,  and  for  other  purposes 
as  shown  on  the  drawings  or  ordered,  together  with  ordered  concrete  bases 
and  mortar  or  grout  required  to  thoroughly  fill  all  joints.  Under  Item  17 
the  Contractor  shall  furnish  and  place  stone  facing  for  facing  the  low  weir, 
for  facing  a portion  of  the  south  wall  of  the  weir  channel  and  the  easterly 
end  of  the  south  wall  of  the  waste  channel,  for  facing  retaining  and  wing 
walls,  for  the  parapet  wall  at  the  west  plaza,  and  for  other  purposes  as 
shown  on  the  drawings  or  ordered,  together  with  any  concrete  or  other  ma- 
sonry backing  specified  to  be  furnished  under  this  item.  Drains  shall  be 
placed  as  provided  in  Section  15.4.  Pipes  ordered  for  drains  will  be  paid 
for  under  Item  29. 
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Sect.  15.2  Stones  for  masonry,  paving,  and  facing,  and  sard  and  Ouaiiqref 
crushed  stone  or  gravel  shall  be  of  the  qualities  specified  in  Sections  "j*"*** 

14G.  10,  14G.5,  and  14G.6,  respectively.  The  mortar  and  grout  shall  be  as 
specified  in  Section  14G.25  and  the  proportion  of  sand  shall  be  as  di- 
rected from  time  to  time.  The  provisions  of  Sections  14G.  1,  to  14G.38,  in- 
clusive, in  so  far  as  they  are  applicable,  shall  apply  to  these  items.  Stone 
from  the  required  excavations  will  not  be  acceptable  for  stone  facing.  The 
general  color  and  texture  of  the  stone  for  rubble  masonry  and  stone  facing 
shall  be  as  ordered  or  approved.  Samples  of  the  stone  proposed  to  be  used 
for  stone  facing  shall  be  furnished  to  the  Engineer  for  his  approval. 


Sect.  15.3  Rubble  masonry,  rubble  paving,  and  stone  facing  shall  be  sire  and 
built  of  stones  of  suitable  size  for  the  work  in  hand,  having  such  minimum 
dimensions  in  each  case  as  are  shown  on  the  drawings,  specified,  ordered, 
or  approved.  The  exposed  faces  of  stones  in  rubble  masonry  and  paving 
shall  be  approximately  flat.  Stones  for  stone  facing  shall  be  roughly 
squared  so  as  to  present  approximately  flat  rectangular  faces  of  the  re- 
quired finish  and  shall  have  sides  sufficiently  straight  to  provide  joints 
of  the  thickness  specified.  Facing  stones  shall  be  laid  so  as  to  break 
joints  as  directed  and  with  reeding  planes  normal  to  the  exposed  faces. 

At  least  one-fourth  of  the  stones  in  any  face  of  a rubble  masonry  struc- 
ture shall  be  headers  evenly  distributed  throughout  the  surface  and  ex- 
tending into  the  structure  to  such  depth  as  required.  For  paving,  very  few 
stones  shall  have  a depth  less  than  two-thirds  that  of  the  paving  and  at 
least  one-third  of  them  shall  be  full  depth  and  evenly  distributed.  For 
stone  facing,  the  depth  of  stones  shall  be  as  shown  on  the  drawings. 

Stones  used  in  facing  and  paving  shall  be  placed  with  the  longest  di- 
mension of  the  exposed  face  normal  to  the  slope  of  the  surface. 


Sect.  15.4  Drains  of  vitrified  or  approved  alternate  pipe  shall  be 
constructed  behind  stone  facing  and  shall  be  surrounded  with  coarse,  uni- 
form crushed  stone  or  gravel,  as  shown  on  the  drawings.  Vitrified  pipe 
draius  shall  be  laid  with  open  joints  and  every  fourth  length  shall  be  per- 
forated. Bituminized-fibre  or  asbestos-cement  pipe  approved  as  an  alternate 
for  "vitrified  pipe  shall  be  perforated  as  required.  Acceptable  methods  shall 
be  adopted  to  prevent  clogging  of  the  pipes,  crushed  stone,  or  gravel  with 
grout  or  mortar. 


Sect.  15.5  Dry  rubble  masonry  shall  be  built  of  stones  of  sizes  and  DcyiubU* 
shapes  as  directed.  No  stone  shall  be  less  than  six  inches  in  thickness,  "****"'>'' 
sod  no  stone  shall  measure  in  its  least  horizontal  dimension  less  than 
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12  inches  nor  less  than  its  thickness.  All  spaces  between  stones  shall  be 
solidly  packed  with  spalls.  Selected  stones,  neatly  pitched  to  line,  shall 
be  used  at  all  angles  and  face  stones  shall  be  roughly  squared  so  as  to 
present  approximately  flat  faces.  Walls  shall  he  coped  with  stones  ofthe 
thicknesses  ordered,  extending  entirely  across  their  tops,  with  neatly 
squared  edges,  and  laid  with  close  joints. 


Sect.  15.6  Dry  rubble  paving  shall  be  built  of  stones  with  even  top 
faces  having  an  area,  unless  otherwise  pemitted,  of  not  less  than  two 
square  feet.  Paving  stones  shall  be  placed  in  contact  with  each  other, 
thoroughly  bedded  in  crushed  stone  or  gravel.  Joints  shall  be  thoroughly 
filled  with  tightly  driven  spalls  to  secure  a solid  construction  with  a firm, 
true  water  face.  Dry  rubble  paving  for  gutters  and  other  minor  structures, 
as  ordered,  shall  be  built  of  stones  of  ordered  sizes  laid  on  edge,  true  to 
line  and  grade,  bedded  in  sufficient  sand  to  bring  them  to  a uniform  sur* 
face,  thoroughly  rammed  in  place,  and  all  joints  swept  full  of  sand. 


Sect.  15.7  Rubble  masonry  in  mortar  shall  be  built  of  stones  not 
less  than  eight  inches  by  16  inches  by  16  inches,  laid  to  break  joints  at 
least  four  inches.  Each  stone  shall  be  placed  in  a bed  of  mortar  and  set- 
tled to  a full  bearing  and  vertical  joints  shall  ne  fllled  with  mortar  thor- 
oughly rodded.  No  spalls  shall  be  used  which  in  any  way  interfere  with  the 
placing  of  mortar.  The  requirements  of  Section  15.5  regarding  selected 
stones,  face  stones,  and  copings  shall  be  complied  with  as  ordered. 


Sect.  15.8  Rubble  paving  in  mortar  shall  be  built  of  stones  with 
even  top  faces  having  an  area,  unless  otherwise  permitted,  of  not  less  than 
two  square  feet.  Paving  stones  shall  be  laid  close  together  and  supported 
on  spalls  or  broken  stone  so  that  their  top  faces  will  form  an  even  surface 
at  the  required  slope  having  joints  not  exceeding  three  inches  at  the  sur- 
face. Voids  beneath  and  between  the  lower  ends  of  the  stones  shall  be 
packed  tightly  with  clean  broken  stone  of  sufflcient  coarseness  to  permit 
penetration  of  grout.  An  occasional  course  across  the  area  being  paved 
shall  be  laid  in  mortar  to  form  a stop,  permitting  grouting  to  be  completed 
in  sections.  All  joints  shall  be  poured  full,  usi.ng  a creamy  grout  mixed  in 
ordered  proportions.  Paving  may  be  laid  on  a -ortar  or  concrete  bed  and 
mortar  may  be  used  in  the  joints,  provided  acceptable  methods  are  adopted 
to  completely  fill  all  voids  with  spalls  and  mcrtar  immediately  after  the 
paving  is  laid  to  insure  monolithic  construction  throughout.  Mortar  or  grout 
shall  be  broomed  into  the  joints  of  the  paving  and  ail  excess  mortar  or 
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grout  shall  be  removed  from  the  top  of  the  paving  by  washing  or  other  ap- 
proved means.  Light  rubble  paving  in  mortar  for  gutters  and  elsewhere  as 
ordered  shall  be  built  of  stones  of  acceptable  sizes,  bedded  in  a 6-inch 
foundation  of  concrete,  if  required,  and  laid  as  herein  specified. 
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Sect.  15.9  Stone  facing  for  excavated  rock  slopes  shall  be  built  of  ScoscUcIm 
stones  with  exposed  faces  not  less  than  12  inches  by  24  inches,  unless  ("camad 
otherwise  permitted.  The  stones  shall  have  a rock  face  or  split  face  FI 

finish  with  no  projections  more  than  three  inches  beyond  the  pitch  line,  * lo-EiU 

except  as  otherwise  shown  on  the  drawings.  No  drill  holes  shall  show  in  SEE  ADDENDUM 
the  finished  stone  facing.  The  coursing  of  the  stone  facing  shall  be  broken 
range  or  random  range,  as  approved.  Facing  stones  shall  be  laid  carefully 
to  line,  with  face  joints  averaging  about  one  inch  and  nowhere  greater 
than  two  inches  in  thickness,  in  full  mortar  beds,  with  vertical  joints 
thoroughly  filled  with  spalls  and  mortar  and  spaces  between  the  facing 
stones  and  the  ledge  rock  filled  with  concrete,  mortar,  or  stone  masonry  in 
mcrtar  as  directed.  Joints  shall  be  pointed  with  a smooth  tool  before  the 
mortar  is  set  hard,  the  purpose  being  to  have  the  joint-filling  mortar  mono- 
lithic and  to  require  no  raking  out  and  separate  pointing.  The  surfaces  of 
joints  shall  be  struck  off  neatly  to  the  pitch  lines  and  the  faces  of  stones 
shall  be  left  clean  and  free  from  mortar.  Granite  coping  for  stone  facing, 
as  shown  on  the  drawings,  shall  be  furnished  and  placed  under  Item  18  and 
shall  comply  with  the  applicable  requirements  of  that  item. 


Sect.  15.10  The  applicable  provisions  of  Section  15.9  shall  apply 
to  stone  facing  for  the  low  weir,  concrete  retaining  walls,  and  other  struc- 
tures as  ordered.  Stone  facing  for  the  low  weir  and  its  end  walls  shall  be 
built  of  stones  with  finishes  as  shown  on  the  drawings.  Sheet  32  of  the 
contract  drawings  shows  the  portion  of  the  low  weir  in  which  the  faces  of 
the  stones  shall  have  no  projection  more  than  1/4  inch  and  Sheets  32,  34, 
and  35  show  the  portions  of  the  low  weir  and  of  the  walls  at  the  end  of 
the  low  weir  in  which  the  faces  of  the  stones  shall  have  no  projections 
more  than  one  inch.  The  face  joints  shall  not  exceed  one  inch  in  width 
and  adjacent  stones  shall  be  laid  with  the  edges  flush.  G>ntinuous  vertical 
contraction  joints,  3/4  inch  wide  and  spaced  as  shown  on  the  drawings, 
shall  be  built,  as  directed,  using  stones  which  have  been  neatly  pitched 
to  line.  The  stone  facing  shall  be  placed  monolithically  with  the  concrete, 
or  as  approved  by  the  Engineer,  shall  be  well  bonded  thereto  by  heavy 
metal  anchors  and  dowels.  F'or  monolithic  construction,  the  stone  facing 
shall  be  placed  in  advance  of  the  concrete  masonry  to  serve  as  a form  but 
shall  not  be  built  in  greater  lifts  than  are  authorized.  Metal  anchors  and 


Stoat  facial 
for  the  low 
weit  aad 
coacretc 
titttctarca. 

REVISED 

SEE  ADDENDUM 


C-465 


15-17 


r*. 


M•Mac•acat 
ud  ^AySMC. 


dowels  that  are  required  because  the  stone  facing  is  not  placed  mono> 
lithically  with  the  concrete  shall  be  furnished  and  placed  under  Item  17. 
Prior  to  placing  any  concrete  for  the  portions  of  structures  which  are  to  be 
faced  with  stone,  the  Contractor  shall  submit  for  approval  complete  and 
detailed  drawings  and  procedure  for  placing  the  stone  facing  and  anchoring 
it  to  the  concrete  masonry. 


Sect.  15.11  The  quantities  to  be  paid  for  under  Items  15, 16,  and  17 
shall  be  the  number  of  cubic  yards,  respectively,  of  dry  rubble  masonry 
and  paving,  rubble  masonry  and  paving  in  mortar,  and  stone  facing,  fur* 
nished  and  placed  in  accordance  with  orders  within  the  limits  prescribed, 
without  deduction  for  drains.  For  purposes  of  measurement,  the  exposed 
faces  of  structures  under  these  items  shall  be  assumed  to  be  planes 
through  the  ordered  location  of  pitch  lines  at  the  faces.  The  thickness  of 
rubble  masonry  and  paving  and  of  stone  facing  shall  be  as  shown  on  the 
drawings  or  ordered  for  each  location.  For  rubble  masonry  or  paviqg  or 
stone  facing  built  against  the  surfaces  of  rock  excavations,  the  payment 
lines  for  rock  excavations  shall  be  the  payment  lines  for  these  items,  and 
no  payment  will  be  made  for  concrete  or  other  masonry,  or  the  cement  there- 
in, required  to  fill  unauthorized  excavations  outside  these  limits.  For 
stone  facing  for  concrete  structures,  the  payment  line  shall  be  the  di- 
vision line  between  Items  14  and  17,  as  shown  on  the  drawings.  Joints 
between  granite  coping  and  stone  facing  shall  be  included  for  payment 
under  Item  17.  No  payment  under  their  respective  items  will  be  made  for 
concrete,  sand,  crushed  stone  or  gravel,  mortar,  and  grout  used  within  the 
prescribed  limits  of  the  masonry,  paving,  and  facing  of  Items  15,  16,  and 
17,  for  backing  or  bedding  or  to  fill  joints,  their  volumes  having  been  in- 
cluded in  the  measurement  for  payment  for  Items  15,  16,  and  17,  as  ap- 
propriate. If  dry  rubble  masonry  or  paving  is  grouted  in  accordance  with 
orders,  it  shall  be  measured  for  payment  as  rubble  masonry  or  paving  in 
mortar.  The  prices  per  cubic  yard  stipulated  for  these  items  shall  include 
all  labor,  equipment,  materials,  expenses,  and  costs,  not  properly  to  be 
classified  under  any  other  item  or  items,  necessary  to  completely  perform 
the  work  to  be  done  under  these  items,  in  the  manner  herein  set  forth  and 
specified.  Vitrified  or  other  approved  alternate  pipes  used  in  the  construc- 
tion of  drains  will  be  included  for  payment  under  Item  29,  but  the  cost  of 
furnishing  and  placing  coarse,  uniform  crushed  stone  or  gravel  and  all 
other  costs  in  connection  with  the  construction  of  drains  shall  be  con- 
sidered as  included  in  the  price  stipulated  for  Item  15,  16,  or  17,  as  ap- 
propriate. Cement,  anchors,  dowels,  and  drilling  holes  in  rock  or  masonry, 
will  be  paid  for  under  the  appropriate  items.  However,  no  separate  pay- 
ment will  be  made  for  furnishing  and  placing  metal  anchors  and  dowels 
specified  in  Section  15.10,  but  the  cost  thereof  shall  be  considered  as  in- 
cluded in  the  price  stipulated  for  Item  17. 
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GRANITE  MASONRY 
Item  18 

Sect.  18.1  Under  Item  18  the  Contractor  shall  furnish  all  materials,  »ork 
except  dowels,  anchors,  and  other  metal  work,  and  cement,  and  shall  set 
in  place  all  granite  masonry  for  coping  the  stone  facing  placed  under 
Item  17,  for  the  crest  and  toe  stones  of  the  low  weir,  for  the  facing  and 
trim  of  exposed  portions  of  the  release  water  chamber,  the  emergency  gate 
tower,  and  the  walls  of  the  west  abutment  of  the  bridge  the  emergency 
gate  tower,  and  for  other  purposes,  as  shown  on  the  drawings  or  ordered. 

As  a part  of  the  work  under  this  item,  the  Contractor  shall  cosuch  trimming, 
drilling,  cutting,  and  dressing  as  may  be  ordered  or  approved.  All  materials 
and  workmanship  in  connection  with  the  setting  of  the  granite  masonry 
shall  comply  with  the  requirements  of  Sections  14G.  1 to  14G.38,  inclusive, 
in  so  far  as  they  are  applicable.  The  furnishing  and  placing  of  approved 
stainless  elastic  expansion  joint  compound,  prefabricatec  joint  filler,  and 
mastic,  as  required,  shall  be  included  in  this  item. 


Sect.  18.2  The  granite  shall  be  of  approved  color,  shall  be  selected  Quality  of 
to  meet  the  requirements  of  these  specifications,  and  shall  be  strong  and  *'“*'*• 
durable,  of  uniform,  medium  to  coarse  grained  texture,  with  an  even  dis- 
tribution of  constituent  minerals,  practically  nonabsorbect,  and  free  from 
discoloration  or  evidence  of  decay  and  from  foreign  inclusions  and  all 
other  defects  which  would  impair  its  strength  or  mar  its  appearance.  It 
shall  be  a granite  equal  in  its  general  color,  tone,  and  texture  to  the  Deer 
Island  granite  quarried  and  cut  at  Ctotch  Island,  Stoningtcn,  Maine,  by  the 
Deer  Island  Granite  Corporation,  or  to  the  Mount  Waldo  granite  quarried 
and  cut  at  Frankfort,  Maine,  by  Grenci  and  Ellis,  Incorporated,  or  to  the 
Chelmsford,  Massachusetts  granite  quarried  and  cut  by  th?  H.  E.  Fletcher 
Company,  at  West  Chelmsford,  Massachusetts. 


Sect.  18.3  The  granite  shall  be  obtained  from  approved  quarries 
producing  stone  of  the  quality  specified,  which  has  been  demonstrated  by 
exposure  in  structures  to  be  resistant  to  weathering.  The  quarrying,  cut- 
ting, and  finishing  shall  be  done  by  approved  firms  having  adequate  facili- 
ties to  produce  finished  granite  as  herein  specified  without  causing  delay 
to  the  work. 


OuaniM 
•ad  plaat. 


Sect.  18.4  The  Contractor  shall  submit  for  approval  the  name  and  SampUt  aad 
location  of  the  quarry  and  shop  from  which  he  proposes  to  furnish  the  *•**“•*• 
granite  and,  if  ordered,  he  shall  provide  as  many  duplicate  samples,  about 
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eight  inches  by  eight  inches  by  two  inches,  as  are  required  to  show  the 
extreme  variations  in  quality,  color,  and  texture  of  the  granite  he  proposes 
to  furnish  and  each  kind  of  finish  shown  on  the  drawings  or  ordered.  The 
Contractor  shall  prepare  and  submit  fur  approval  all  necessary  shop  and 
erection  drawings  showing  the  dimensions,  profile,  setting  number,  bed- 
ding, jointing,  bonding,  and  anchorage  of  each  piece  of  granite.  All  granite 
work  shall  conform  strictly  to  the  approved  samples  and  drawings,  unless 
otherwise  ordered.  ' 


Fiaiahca. 


CMtiaf 
■tones;  beds 
■■a  iotnia. 


Sect.  18.5  All  exposed  surfaces  of  the  granite  furnished  under  this 
item  shall  have  the  finishes  shown  on  the  drawings  or  specified,  with  no 
part  of  the  surfaces  below  the  pitch  lines;  and  ail  finishes  shall  be  equal 
to  the  approved  samples.  Arris  lines  shall  be  straight,  with  no  nicks  or 
depressions  exceeding  1/16  inch.  The  granite  for  the  crest  and  toe  stones 
of  the  low  weir  shall  be  cut  and  dressed  to  the  dimensions  shown  on  the 
drawings.  Granite  coping  for  stone  facing  shall  have  a rock  face  finish, 
with  no  projections  more  than  one  inch  above  the  pitch  lines,  except  where 
otherwise  shown  on  the  drawings.  Hand  tooling  necessary  to  give  the 
stones  the  required  finish  may  be  required. 


Sect.  18.6  All  exposed  surfaces  of  granite  masonry  shall  be  out-of- 
wind, free  from  waves,  projections,  or  depressions  except  as  allowed  or 
required  for  a particular  finish.  The  faces  of  all  stones  in  the  same  plane 
and  the  lines  of  adjoining  arrises  shall  be  continuous  and  flush  at  the 
joints.  No  patching  or  concealment  of  defects  will  be  permitted.  Stones 
shall  be  laid  with  their  reeding  or  cleavage  planes  normal  to  the  exposed 
faces.  Except  as  otherwise  shown  on  the  drawings,  beds  and  joints  shall 
be  sawed  or  cut  full  and  square  two  inches  back  from  the  face,  and  from 
that  point  they  may  fall  under  the  square  not  in  excess  of  one  inch  in 
12  inches.  As  shown  on  the  drawings,  certain  beds  and  joints  shall  be  cut 
full  and  square  for  at  least  four  inches  or  at  least  six  inches  back  from 
the  face.  The  backs  of  stones  shall  be  scabbled  or  split  to  surfaces  which 
shall  not  vary  more  than  one  inch  in  12  inches  nor  more  than  three  inches 
either  way  from  the  dimension  lines  shown  on  the  drawings.  Except  as 
otherwise  ordered,  joints  between  granite  facing  stones  shall  be  3/8  inch 
wide;  those  between  coping  stones  shall  be  3/4  inch  wide;  and  those  be- 
tween the  crest  stones  and  between  the  toe  stones  shall  be  1/2  inch  wide. 
Coping  stones  for  stone  facing  shall  be  of  random  lengths,  from  three  to 
nine  feet  long,  with  joints  offset  from  those  in  the  stone  work  immediately 
below.  Stones  for  facing,  the  toe  stones  for  the  low  weir,  and  coping  stones 
shall  be  drilled  for  dowels  or  drilled,  recessed,  rabbetted,  or  provided  with 
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sinkages,  for  anchors,  as  required  and  as  shown  on  the  approved  shop 
drawings.  Granite  work  shall  be  provided  with  contraction  cr  expansion  Coauuiioa 
joints  as  shown  on  the  drawings  or  ordered,  with  beds  or  joints  dressed  '*’“'** 
throughout. 


las)»ectioo  t 
•hipmenc  of 
trooite* 


Sect.  18.7  The  finished  stones  will  receive  a preliminary-  inspection 
at  the  quarry  or  shop  before  shipment  to  the  work  and,  if  found  unsatis- 
factory, shall  be  promptly  replaced.  After  such  inspection,  the  stones 
shall  be  carefully  protected  from  injury  and  so  packed  for  transportation 
and  handled  as  to  avoid  marring  the  edges,  surfaces,  and  portions  to  be 
exposed  in  the  structures.  Any  stone  marred  during  its  moving  a;  the  stor- 
age site  or  elsewhere,  or  in  transportation  or  before  or  after  installation 
and  before  final  acceptance  in  the  structures,  shall  be  promptly  replaced 
at  the  expense  of  the  Contractor.  No  packing  materials  that  wiil  stain  or 
discolor  the  stones  shall  be  used.  During  freezing  weather  all  lewis  and 
other  holes  in  the  stones,  as  soon  as  the  stone  is  fabricatec,  shall  be 
filled  and  kept  full  of  nonstaining  and  waterproof  material.  Prior  to  in- 
stallation in  the  work,  any  stone  that  does  not  meet  the  requirements  of 
Section  18.2  will  be  rejected. 


Sect.  18.8  All  stones  shall  be  cleaned  and  wetted  to  the  extent  di-  Snim*. 
rected,  immediately  before  setting,  and  each  stone  shall  be  lo  wered  care-  and  cieaaia«. 
fully  into  properly  prepared  full  beds  of  mortar,  as  require-d,  and  tapped 
home  to  a full  and  solid  bearing;  the  voids  between  the  L^cks  of  stones 
and  other  masonry  shall  be  filled  with  a dense  plastic  mortar,  as  required, 
dm-ing  this  operation  and  the  stones  accurately  set  to  true  and  ievel  lines. 

No  stone  work  shall  be  laid  when  the  temperature  is  below  45  degrees 
Fahrenheit  or  when  it  is  probable  that  the  air  temperature  will  fall  to  32  de- 
grees Fahrenheit  or  lower  within  24  hours.  Attention  is  directed  to  the  ac- 
curacy required  and  magnitude  of  the  work  involved  in  placing  the  crest 
and  toe  stones  of  the  low  weir,  especially  in  forming  their  foundation,  bed- 
ding, wedging,  anchoring,  and  grouting.  The  beds  and  joints  of  these 
stones  shall  be  placed  with  special  care  to  assure  watertightness,  and 
grouting  with  dense  plastic  mortar  under  pressure  to  an  extent  and  in  a 
manner  as  approved  by  the  Engineer  may  be  required.  These  stones  shall 
be  carefully  and  accurately  set  in  place  with  variations  from  tne  alignment 
and  proflle  not  to  exceed  1/4  inch  and  the  difference  in  the  adjoining  sur- 
faces shall  be  dressed  as  required.  All  joints  shall  be  completely  filled 
with  dense  mortar,  carefully  worked  in  and  finished  as  the  -work  progresses 
except  where  joints  are  to  be  left  recessed  and  pointed  later.  Vertical 
joints  between  crest  stones  and  between  toe  stones  of  the  low  weir  and  " 
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elsewhere,  if  ordered,  shall  be  caulked  with  oakum  to  a depth  of  two  inches 
and  these  joints  filled  with  mortar  and  thoroughly  rodded.  After  the  mortar 
is  set  the  oakum  shall  be  removed  and  the  joints  acceptably  wetted  and 
pointed.  The  face  of  all  granite  work  shall  be  kept  free  from  mortar.  As 
the  setting  of  the  granite  proceeds,  all  projecting  stone  work  that  is  liable 
to  become  damaged  shall  be  protected  with  satisfactory  nonstaining  boards 
or  boxing  put  together  with  galvanized  nails  to  avoid  rust  staining  the 
stones.  On  completion  of  ail  masonry  work  of  any  structure,  the  granite 
shall  be  carefully  cleaned  with  the  other  stone  masonry  work,  using  soap 
powder,  boiled  in  clean  water  and  applied  vigorously  with  stiff  fibw 
brushes.  No  wire  brushes  or  acids  shall  be  used.  Clean,  sharp  sand  may 
be  used  where  permitted  by  the  Engineer. 


Sect.  18.9  The  granite  facing  of  the  release  water  chamber,  the 
emergency  gate  tower,  the  walls  of  the  west  abutment  of  the  bridge  to  the 
emergency  gate  tower,  and  elsewhere  as  ordered,  shall  be  anchored  to  the 
concrete  masonry  by  galvanized  steel  anchors  not  less  than  3/16 -inch 
thick  and  one-inch  wide,  turned  down  to  engage  holes  in  the  granite  stones 
for  a depth  of  not  less  than  one  inch.  These  anchors  shall  extend  into  the 
concrete  masonry  not  less  than  six  inches  or  shall  engage  and  be  cemented 
into  approved  galvanized  steel  inserts  in  the  concrete,  giving  equivalent 
anchorage.  In  general,  there  shall  be  not  less  than  two  anchors  to  every 
square  yard  of  exposed  granite  masonry.  Dowels,  anchors,  cramps,  and 
other  fastening  devices  shall  be  used  as  shown  on  the  drawings  or  as 
approved.  Anchors  and  dowels  of  reinforcing  steel  shall  comply  with  the 
requirements  of  Item  30.  Galvanized  steel  anchors,  dowels,  and  cramps 
shall  comply  with  the  requirements  of  Item  37  in  so  far  as  they  are 
applicable. 


Sect.  18.10  Mortar  for  laying  granite  shall,  in  general  and  unless 
otherwise  directed,  consist  of  one  part  of  Portland  cement  and  two  parts 
of  fine  aggregate  by  volume.  The  fine  aggregate  shall  be  such  as  to  cause 
no  staining  of  the  stones  or  harmful  chemical  reaction  with  the  cement. 
The  mortar  shall  be  mixed  dry,  in  small  batches,  to  which  clean,  fresh 
water  shall  be  added  and  the  whole  remixed  until  thoroughly  homogeneous. 
The  mortar  shall  not  be  retempered  after  it  has  begun  to  set. 


ktemnant  Sect.  18.11  The  quantity  to  be  paid  for  under  Item  18  shall  be  the 
number  of  cubic  yards  of  granite  masonry  placed  in  the  work  in  accordance 
with  the  drawings  or  orders,  measured  as  stipulated  below.  Granite  coping 
shall  be  measured  in  place  without  deductions  for  mortar  joints  between 
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adjacent  granite  stones  or  for  embedded  metal  work.  The  granite  masonry- 
in  the  low  weir  crest  shall  be  measured  as  having  a cross-sectional  area 
of  13.34  square  feet  and  a length  of  245  feet.  The  average  cross-sectional 
area  of  the  granite  crest  stones  for  the  low  weir,  as  actually  furnished  and 
placed,  shall  not  be  less  than  13.34  square  feet.  For  other  locations,  the 
granite  shall  be  measured  in  place  without  deductions  for  open  or  mortar 
joints  between  adjacent  granite  stones  or  for  embedded  metal  work,  subject 
to  the  provision  that  no  stone  shall  be  estimated  for  payment  as  having  a 
thickness  greater  than  shown  on  the  drawings  or  ordered.  Tae  exposed 
faces  of  the  granite  shall  be  assumed  to  be  the  surfaces  defined  by  the 
draft  or  pitch  lines,  or  the  finished  profiles  of  the  smoothly  dressed  stones. 
On  surfaces  other  than  exposed  faces,  measurement  shall  be  to  the  di- 
mension lines  shown  on  the  approved  shop  and  erection  drawi.ags  without 
additions  or  deductions  for  allowable  tolerances.  Mortar  joints  between 
the  granite  placed  under  this  item  and  other  masonry  will  not  be  paid  for 
under  this  item  but  will  be  included  for  payment  under  the  item  for  such 
other  masonry.  The  price  per  cubic  yard  stipulated  for  this  item  shall  in- 
clude all  labor,  equipment,  materials,  expenses,  and  costs,  not  properly  to 
be  classified  under  any  other  item  or  items,  necessary  to  completely  per- 
form the  work  to  be  done  under  this  item  in  the  manner  herein  set  forth  and 
specified.  To  the  extent  that  such  materials  are  incorporated  in  the  work 
in  accordance  with  orders,  anchors,  dowels,  and  other  metal  work  and 
cement  will  be  paid  for  under  the  appropriate  items,  but  no  separate  pay- 
ment will  be  made  for  mortar.  No  direct  payment  will  be  made  for  packing 
the  granite,  boxing  it  in  place,  for  cutting  or  for  drilling  holes  for  anchors, 
dowels,  or  other  metal  work  or  other  work  required  to  complete  the  granite 
masonry  nor  for  forms,  centers,  bracing,  scaffolding,  joint  compound,  and 
joint  filler,  the  cost  thereof  being  considered  as  having  been  included  in 
the  price  stipulated  for  this  item. 


PROTECTIVE  COATINGS  OF  CEMENT  MORTAR 
Item  19 

Sect.  19.1  Under  Item  19  the  Contractor  shall  place,  cure,  and  main-  *ock 
tain  pneumatically  applied  protective  coatings  of  cement  mortar  on  portions 
of  the  exposed  rock  surfaces  of  the  weir  approach  channel,  the  weir  and 
waste  channels,  and  other  rock  excavations,  where  ordered,  to  prevent 
them  from  drying,  cracking,  spalling,  or  disintegrating  or  where,  in  the 
opinion  of  the  Engineer,  exposure  to  the  air  may  make  these  surfaces  un- 
safe or  unstable.  As  a part  of  the  work  under  this  item,  the  Contractor 
shall  clean  and  prepare  all  rock  surfaces  which  are  to  receive  coatings  of 
cement  mortar,  and  shall  caulk  seams  in  the  rock  where  required.  As  re- 
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quired,  weep  pipes  shall  be  furnished  and  set  under  Item  21,  and  holes  for 
such  pipes  shall  be  drilled  under  Item  20.  This  work  shall  be  done  in  ac- 
cordance with  the  specifications  under  this  ite.T.  and  Sections  14G.I  to 
14G.38,  inclusive,  in  so  far  as  they  are  applicable.  | 


Coauactecaot  Sect.  19.2  The  compliance  of  the  Contractor  with  orders  to  apply 
r'rijiw^bniiT.  protective  coatings  of  cement  mortar  shall  not  relieve  him  of  his  responsi. 

bility  to  maintain  all  portions  of  the  work  in  a safe  condition,  as  provided 
in  Section  21. 


Maccrials. 


Mixins. 


Application 
of  coatupa. 


Sect.  19.3  Sand  for  the  protective  coatings  of  cement  mortar  shall 
conform  to  the  requirements  of  Section  14G.5  acd  shall  be  so  graded  in 
grain  size  and  have  such  moisture  content  as  u be  best  suited  for  the 
work.  The  cement  shall  be  Portland  cement  of  the  quality  specified  in 
Item  24  and  the  water  shall  be  as  required  in  Section  14G.  12. 


Sect.  19.4  The  relative  proportions  of  sacd  and  cement  shall  be 
adjusted  to  the  requirements  of  the  work  so  as  to  produce  protective  coat- 
ings of  greatest  density.  The  sand  and  the  cement  shall  be  measured  by 
volume  and  thoroughly  mixed  in  an  approved  machine  for  a period  of  not 
less  than  one  minute  and  then  promptly  placed  by  a pneumatic  machine  in 
the  coatings,  so  as  to  avoid  partial  setting  of  the  cement.  Mixed  sand  and 
cement  remaining  in  the  machine  longer  than  30  minutes  after  mixing  shall 
be  discarded  and  no  payment  shall  be  made  for  such  discarded  sand  and 
cement.  Mixing  of  mortar  ingredients  by  hand  -dll  be  allowed  only  in 
special  cases  by  specific  permission  of  the  Engi-eer.  All  proportions  and 
operations  of  mixing  shall  be  subject  to  the  orders  of  the  Engineer. 


Sect.  19.5  For  applying  the  coatings,  the  Contractor  shall  provide 
apparatus  of  approved  design  which  will  apply  the  materials  by  means  of 
pneumatic  pressure.  Facilities  shall  be  provide:  for  metering  and  con- 
trolling the  addition  of  water  to  the  sand  and  cememt.  Air  shall  ^ provided 
in  sufficient  volume  and  under  such  pressure  as  may  be  necessary  for  the 
best  operating  conditions.  In  applying  the  cemezt  mortar,  the  discharge 
nozzle  shall  be  held  so  that  the  stream  of  material  shall  impinge,  as  nearly 
as  possible,  perpendicular  to  the  surface  being  coated,  and  the  velocity 
of  discharge  from  the  nozzle,  the  distance  of  the  .cozzle  from  the  face,  and 
the  amount  of  water  used  shall  be  regulated  so  as  to  produce  a dense 
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coating  with  the  minimum  rebound  of  material  and  no  sloughing.  Rebound- 
ing material  shall  not  be  used  again  but  shall  be  removed  from  the  work 
and  disposed  cf  by  the  Contractor  as  a part  of  the  work  under  this  item. 

If,  in  the  opinion  of  the  Engineer,  the  amount  of  rebound  is  excessive, 

such  excess  as  estimated  by  him  shall  not  be  included  for  payment.  In  TiiickM«*of 

general,  cement  mortar  coatings  shall  have  a thickness  of  not  less  than  ®®“*m** 

1/2  inch  except  that  a lesser  thickness  will  be  permitted  on  projecting 

points  of  rock,  but  greater  or  lesser  thicknesses  may  be  ordered.  Wherever 

a coating  is  to  be  applied  upon  one  previously  placed,  only  sufficient  time 

shall  elapse  between  applications  to  insure  that  the  material  will  not 

slough  off.  In  case  an  additional  coating  is  ordered  over  a previously  Addicioul 

placed  layer  which  has  set,  the  surface  of  the  first  layer  shall  be  cleaned 

by  means  of  air  and  water  jets  before  suiting  work. 

Equipment  and  materials  for  applying  protective  coatings  of  cement 
mortar  shall  be  ready  and  available  as  sections  of  the  rock  excavations 
progress.  Ordered  protective  coatings  shall  be  placed  as  soon  as  practi- 
cable after  exposure  of  the  sections  of  rock  upon  which  they  are  to  be 
applied. 

Sect.  19.6  Protective  coatings  of  cement  mortar  shall  be  kept  moist  Cwias. 
continuously  by  sprinkling  with  water  for  a minimum  period  of  seven  days, 
unless  an  equally  effective  method  of  curing  is  approved  by  the  Engineer. 

Sprinkling  may  be  required  to  begin  as  early  as  three  hou>-s  after  the  plac- 
ing of  each  section  of  protective  coating. 


Sect.  19.7  The  quantity  to  be  paid  for  under  Item  19  shall  be  the 
number  of  cubic  yards  of  protective  coatings  of  cement  mortar  satis- 
fnctoiily  placed  in  the  work  in  accordance  with  directions,  measured  as 
the  sum  of  the  volumes  of  cement  and  sand  before  mixing,  with  no  de- 
ductions for  rebound  except  that  amount  of  rebound  which,  in  the  opinion 
of  the  Engineer,  is  excessive.  In  determining  the  volume  of  cement,  105 
pounds  of  cement  will  be  considered  as  one  cubic  foot.  The  volunw  of  the 
water  added  to  the  cement  and  sand  shall  not  be  taken  into  consideration 
in  the  measurement  of  the  volume  to  be  paid  for  under  this  item.  The  price 
per  cubic  yard  stipulated  for  this  item  shall  include  all  labor,  equipment, 
materials,  expenses,  and  costs,  not  properly  to  be  classified  under  any 
other  item  or  items,  necessary  to  completely  perform  the  wrk  to  be  done 
under  this  item  in  the  manner  herein  set  forth  and  specified.  Cement  will 
be  paid  for  under  Item  24  and  sand  under  Item  27,  except  for  deductions 
due  to  excessive  rebound  as  herein  specified. 
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GROUTING 
See  Items  I,  20.  21.  22,  23.  24,  c-.d  27 

General  Conditions  and  Requirements 

Sect.  20G.1  All  work  of  grouting  require-d  in  constructing  the  waste 
weir  and  the  weir  and  waste  channels,  filling  seams  in  rock  of  the  dam 
foundation,  sealing  tlie  plug  in  the  diversion  conduit,  and  for  any  other 
purpose  as  may  be  deemed  necessary,  shall  be  oone  under  the  following 
items:  Item  1,  provides  for  core  borings  in  rock  cr  masonry;  Item  20,  for 
drilling  holes  in  rock  or  masonry;  Item  21,  for  s'.eel  pipes  for  grouting; 
Item  22,  for  making  connections  for  grouting;  Item  23,  for  mixing  and  plac- 
ing grout;  Item  24,  for  Portland  cement;  and  Iten  27,  for  sand  for  gyout 

Sect.  20G.2  Grout  is  to  be  used  to  impregnate  and  make  strong  and 
watertight  any  porous,  weak,  or  shattered  rock;  to  fill  seams  in  the  rock; 
to  make  the  rock  in  designated  areas  impervious;  to  fill  any  voids  between 
the  rock  and  the  masonry  structures;  to  fill  sp-aces  about  metal  work;  to 
fill  construction  joints  in  concrete  or  masonry;  to  fill  core  boring  holes 
and  wells  in  rock;  or  for  such  other  purposes  as  :-e  Engineer  may  direct. 
Important  uses  of  grouting  will  be  to  consolidate  the  rock  formations  in 
and  adjacent  to  the  excavations  for  the  waste  weir,  and  weir  and  waste 
channels,  to  stop  inflows  of  water  that  may  be  e.-icountered  in  the  rock 
excavations  or  which  ma',  develop  subsequently,  and  to  seal  the  plug  in 
the  diversion  conduit  Grouting  of  the  lock  shall  be  done  in  stages  with 
plugs  or  packers  to  confine  the  input  of  the  grout  to  designated  portions 
of  the  holes.  Such  stage  grouting  shall  be  dor.e,  as  ordered,  for  pregrout- 
ing the  rock  before  any  rock  excavation  is  done  at  the  locations  specified 
herein,  for  grouting  the  rock  after  excavation  r;ay  have  revealed  the  need 
for  further  grouting,  and  for  grouting  the  lock  and  concrete  masonry  after 
the  latter  has  been  placed. 


Sect.  20G.3  All  plant  and  equipment  and  all  requisite  materials  for 
grouting  shall  be  in  readiness  to  promptly  do  all  raquired  grouting  at  such 
times  and  places  as  may  be  necessary.  The  assembly  of  plant  and  devices 
for  grouting,  the  supplying  and  storing  of  materials,  and  the  order  of  grout- 
ing W'  .’k  in  connection  with  the  work  under  other  i*.ems  shall  be  such  that, 
so  iiur  as  practicable,  operations  under  all  items  iray  be  carried  on  without 
interference;  but  the  importance  of  promptly  grouting  off  inflows  of  water 
may  be  such  that  any  or  all  other  work  that  Cray  interfere  directly  or  in- 
directly with  the  grouting  operations  may  be  orcered  stopped.  For  such 
ordered  stopping  of  work  the  Contractor  shall  receive  no  compensation 
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otiter  than  that  included  in  the  various  items  of  the  contract,  nor  any  ex- 
tension of  time,  such  stopping  of  work  being  deemed  an  ordinary  delay 
under  tlie  terms  of  Article  VI. 


DMILLING  IlOLKS  I\  HOCK  OH  .\l ASO.\;’1 

Item  20 

Sect.  20.1  L'nder  Item  20  the  Contractor  shall  drill  holes  in  rock  or 
nmsonry,  penetrating  embedded  steel,  if  encountered,  for  grouting,  for 
inspection  of  grouting,  for  the  insertion  of  anchor  bolts,  for  the  insertion 
of  steel  pipes  as  drains,  or  for  other  purposes,  wherever  directed.  The 
holes  shall  be  vertical  or  inclined,  as  required,  and  the  diameter  shall  be 
from  one  inch  to  2)i  inches,  inclusive,  except  tliat  holes  for  weep  pipes 
and  the  first  three  to  five  feet  of  any  hole  for  grouting  nay  be  ordered 
drilleil  to  a larger  size  up  to  3/j  inches  in  diameter,  lioles  shall  not  be 
sn.aller  in  diameter  than  the  size  ordered,  and  not  more  than  1/2  inch 
larger.  The  dian.eter  of  the  holes  for  anchor  bolts  for  anchoring  rock  shall 
be  that  required  for  properly  installing  such  bolts.  Holes  shall  be  thor- 
oughly cleaned  out  before  being  used.  This  item  shall  no;  include,  however, 
holes  one  inch  or  less  in  diameter  for  small  anchor  cc  expansion  bolts; 
such  holes  shall  be  considered  as  appurtenant  to  tlie  netal  or  other  work 
to  be  attached  and  shall  not  be  directly  estimated  for  payment. 


Sect.  20.2  The  location, length,  and  direction  of  each  hole  for  grout- 
ing shall  be  as  directed  by  the  Engineer.  These  holes  shall  permit  the 
insertion  of,  and  temporary  sealing  with,  an  approved  type  of  plug  or  packer 
at  designated  depths  within  any  hole,  and  the  subsequent  removal  and  re- 
insertion of  such  plug  or  packer.  Unless  otherwise  ordered  or  approved, 
each  hole  for  grouting  shall  be  wet  drilled  using  water  under  an  approved 
pressure,  and  shall  be  protected  at  the  surface  with  an  approved  collar  to 
prevent  the  drill  cuttings  and  other  material  from  being  washed  back  into 
the  hole.  After  completing  the  drilling  of  each  hole,  the  collar  shall  be 
capped  or  the  hole  otherwise  satisfactorily  protected. 


Sect.  20.3  The  quantity  to  be  paid  for  under  Item  20  shall  be  the 
actual  number  of  linear  feet  drilled  in  accordance  with  orders,  no  hole, 
however,  being  reckoned  as  less  than  one  foot  in  length.  The  price  per 
linear  foot  stipulated  for  this  item  shall  include  ail  labor,  equipment, 
materials,  expenses,  and  costs,  not  properly  to  be  classified  under  any 
other  item  or  items,  necessary  to  completely  perform  the  work  to  be  done 
under  this  item  in  the  manner  herein  set  forth  and  specified.  Metal  pipes 
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and  caps  used  for  approved  co'l  irs  will  be  paid  for  under  Item  21.  No  pay- 
ment  will  be  made  under  this  item  for  boles  drilled  for  the  excavation  of 
rock  or  masonry,  including  line  holes,  but  tlie  cos:  thereof  shall  be  con- 
sidered as  having  been  included  in  the  price  stipulated  for  Item  4. 


.V  rty  • 


STEItL  PIPES  I'OH  GROUTING 
It  KM  21 

Sect.  21.1  Under  Item  21  the  Contractor  shall  furnish  and  set  steel 
pipes,  as  directed,  in  holes  drilled  under  Items  1 and  20,  in  rock  or  ma- 
sonry, in  masonry  during  various  stages  of  construction,  or  in  other  ap- 
proved places,  for  grouting,  for  vent  pipes,  for  pipe  collars,  for  drains, 
for  tests,  or  for  other  purposes.  As  a part  of  the  work  under  this  item,  the 
Contractor  shall  furnish,  place,  and  remove  cast  iron  plugs  as  may  be 
necessary  for  the  care  of  water  or  for  grouting,  or  :o  keep  concrete  from 
entering  the  grout  pipes  or  fittings;  shall  do  any  driliing,  redding,  or  other 
work  in  connection  with  keeping  the  pipes  clear,  including  drilling  of 
pipes  for  any  ordered  regrouting,  and  shall  do  any  wo.-k  and  furnish  all  ma- 
terials required  in  connection  with  keeping  the  pip.es  in  position. 


Sect.  21.2  The  pipes  for  grouting  shall  be  of  steel,  of  the  iron  pipe 
size  ordered  which  in  practically  all  cases,  except  pipe  collars,  will  be 
IVt  inches  but  in  no  case  larger  than  3 inches.  Each  shall  be  fitted,  in 
general,  at  the  end  which  will  be  adjacent  to  the  fi.-iished  surface  of  the 
masonry,  with  terminal  fittings  consisting  of  a standard  steel  coupling 
and  a cast  iron  plug.  Any  other  standard  steel  or  cast  iron  fittings  shall 
be  supplied,  as  required,  for  the  effective  installation  and  use  of  the 
pipes;  and  all  cutting,  including  beveling  or  notching  vent  pipes  at  the 
ends  adjacent  to  the  rock,  required  for  their  subsequent  use  as  grout  pipes 
or  for  other  purposes,  and  all  threading,  bending,  and  fitting  necessary  to 
erect  all  ||ipes  complete,  as  ordered,  shall  be  done. 


Sect.  21.3  Steel  pipes  for  grouting  shall  be  set  with  such  frequency 
and  in  such  locations  as  will  make  for  complete  filling  with  grout  of  all 
spaces  that  are  to  be  grouted  and,  to  make  for  direct  and  effective  placing 
of  grout,  the  lengths  of  pipes  shall  be  as  sliort  as  practicable.  Where 
pipes  are  set  in  holes  drilled  in  rock  or  masonry,  secure  and  watertight 
joints  shall  be  made  between  the  pipes  and  the  sides  of  the  holes  by 
caulking  with  oakum  or  by  other  acceptable  means.  V>here  pipes  are  to  be 
built  into  the  masonry,  the  terminal  fittings  shall  be  kept  entirely  within 
and  at  least  1/2  inch  from  the  finished  face  of  the  rrasonry,  and  suitable 
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wooden  or  other  terminal  plugs  or  forms  shall  be  provided  to  prevent  the 
concrete  from  surrounding  and  covering  the  ends  of  such  fittings.  The 
furnishing  and  placing  of  such  plugs  or  forms  shall  be  included  in  the 
price  stipulated  for  this  item.  Other  plugs,  of  oakum  or  other  approved 
material,  shall  be  provided  to  prevent  concrete  from  entering  the  pipes 
and  fittings  at  the  ends  adjacent  to  the  rock,  and  the  removal  of  such  plugs 
shall  permit  the  passage  of  grout  through  the  pipes.  .All  pipes  for  grouting 
shall  be  so  firmly  fixed  in  position  that  they  will  not  be  disturbed  in  the 
concreting  or  other  operations.  Steel  pipes  for  drains,  for  tests,  for  pipe 
collars,  and  for  other  purposes  shall  be  set  firmly  in  position  at  the  'loca‘- 
tions  designated  by  the  Engineer. 


Sect.  21.4  The  quantity  to  be  paid  for  under  Item  21  sliall  be  the 
number  of  linear  feet  of  steel  pipes  furnished  and  set  in  accordance  with 
directions,  with  the  additional  allowances  for  fittings  hereinafter  stated: 
For  each  coupling,  each  elbow,  whether  90  degrees  or  45  degrees,  each 
tee,  each  bushing,  and  each  cap,  one  foot,  and  for  each  cross,  Y-branch, 
or  malleable  iron  union,  two  feet  of  pipe  will  be  estimated.  In  measuring 
the  lengths  of  pipes,  no  deduction  will  be  made  for  the  lengths  of  included 
fittings.  The  price  per  linear  foot  stipulated  for  this  item  shall  include  all 
labor,  equipment,  materials,  expenses,  and  costs,  not  properly  to  be  clas- 
sified under  any  other  item  or  items,  necessary  to  furnish  and  set  in  tlie 
work  steel  pipes  of  tlie  kind  and  quality  specified  and  in  the  manner  herein 
set  forth.  Pipes  used  for  grouting  previous  to  excavation,  though  removed 
before  completion  of  the  work,  shall  be  included  for  payment  under  Item  21 
and  shall  become  the  property  of  the  Contractor.  No  separate  allowance 
will  be  made  for  cast  iron  plugs  or  for  nipples;  ihe  former  will  be  con- 
sidered as  having  been  provided  for  in  the  allowance  for  the  fittings  in 
which  tliey  are  used;  the  latter  will  be  included  in  the  lengths  of  pipes 
measured.  No  separate  payment  will  be  made  under  this  or  any  otlier  items 
for  wooden  plugs  or  forms,  nor  for  oakum  or  other  materials  used  in  setting 
the  pipes  furnished  and  placed  under  this  item,  but  the  cost  thereof  shall 
be  considered  as  included  in  the  price  stipulated  for  Item  21. 


Measurement 
snj  paymtot. 


REVISED 

SEE  ADDENDUM 


REVISED 

SEE  ADDENDUM 


MAKING  CONNECTIONS  FOR  GROLTI.NG 


Item  22 


Sect.  22.1  Under  Item  22  the  Contractor  shall  make  hose  connec- 
tions  from  the  pumps  for  injecting  grout  to  any  pipes  set  under  Item  21,  as 
directed.  Under  this  item,  also,  he  shall  disconnect  and  clean  the  hose, 
shall  furnish  and  set  a straightway  valve  or  plug  cock  on  each  pipe,  in- 
cluding both  those  to  which  the  grout  pump  is  to  be  attached  and  tliose  to 

C-4G5 


22 


172 


Descripctoa 
of  connec- 
cions. 


Covering 

pipes. 


Messttrement 
sod  psymeoi. 


be  used  as  vents  or  indicators,  shall  remove  such  valves  or  cocks  when 
the  grout  shall  have  sufficiently  set,  shall  install  cast  iron  screw  plugs 
in  those  pipes  which  leak  or  drip,  and  shall  acceptably  point  all  depres- 
sions in  exposed  surfaces  of  masonry  due  to  the  presence  of  the  pipes. 


Sect.  22.2  Connections  shall  be  made  by  suitable  screw  joint  fit- 
tings, and  shall  be  amply  strong  and  so  tight  as  to  prevent  leakage  of 
grout  under  the  required  grouting  pressures.  Each  valve  or  cock  shall  have 
a free  opening  of  area  equal  to  the  bore  of  the  pipe.  Connections  may  have 
to  be  made  with  more  than  one  size  of  pipe. 


Sect.  22.3  Pointing  over  the  ends  of  pipes,  in  masonry  shall  be 
done  with  mortar  mixed  and  applied  as  ordered,  and  so  finished  that  the 
exposed  masonry  faces  shall  be  as  smooth  as  though  no  pipes  had  been 
set. 


Sect.  22.4  The  quantity  to  be  paid  for  under  Item  22  shall  be  the 
number  of  connections  estimated  as  herein  specified.  The  work  done  in 
connection  with  any  pipe  is  much  more  in  the  case  where  the  pump  for 
injecting  grout  is  attached  to  the  pipe,  than  in  the  case  where  no  attach- 
ment is  made  and  tlie  pipe  is  used  solely  as  an  indicator  or  a vent.  In  the 
measurement  under  Item  22,  one  connection  will  therefore  be  included  for 
each  of  the  pipes  with  which  the  grouting  pump  is  actually  connected  and 
one  connection  for  each  three  of  the  other  pipes  used  solely  as  indicators 
or  vents,  subject  to  the  provisions  tliat  the  connection  shall  have  been 
made  in  accordance  with  orders  and  the  grouting  done  to  the  extent  at 
that  time  directed.  If  any  ordered  connection  is  made  to  a pipe,  and  if 
grouting  is  not  done  through  this  connection  for  any  other  reason  than  the 
fault  of  the  Contractor,  such  connection  shall  be  estimated  for  payment, 
and  any  reconnection  for  the  purpose  of  an  ordered  regrouting,  after  a pipe 
has  been  once  grouted  to  the  extent  then  desired,  shall  also  be  estimated 
for  payment.  The  price  per  connection  stipulated  for  this  item  shall  in- 
clude all  labor,  equipment,  materials,  expenses,  and  costs,  not  properly  to 
be  classified  under  any  other  item  or  Items,  necessary  to  completely  per- 
form the  work  to  be  done  under  this  item  in  the  manner  herein  set  forth  and 
specified.  Cement  used  in  the  mortar  for  pointing  over  the  ends  of  the 
pipes  will  be  paid  for  under  Item  24. 
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MIXING  AND  PLACING  GROUT 
Item  23 

Sect.  23.1  Under  Item  23  the  Contractor  shall  mix  and  place,  with  wotk 
or  without  the  application  of  pressure,  grout  of  cement  and  water,  with  or 
without  sand,  in  the  proportions  directed,  to  fill  seams,  voids,  or  spaces 
and  for  other  purposes,  as  described  in  Section  20G.2  and  as  ordered.  As 
a part  of  the  work  under  this  item,  the  Contractor  shall  thoroughly  clean 
out  each  hole  immediately  prior  to  grouting,  using  water  under  pressure 
as  ordered  or  approved;  shall  furnish,  insert,  seal,  and  subsequently  re- 
move approved  type  plugs  or  packers  at  designated  depths  within  the 
holes,  and  do  stage  grouting,  as  ordered;  and  shall  do  any  drilling, 
rodding,  or  other  work  in  connection  with  keeping  grout  pipes  clean,  in- 
cluding drilling  the  pipes  for  any  ordered  regrouting.  All  requisite  pre- 
cautions to  prevent  the  setting  of  grout  which  may  escape  upon  the 
exposed  surfaces  of  the  masonry,  and  all  measures  necessary  for  the 
removal  of  grout  which  may  have  adhered  to  such  surfaces  and  for  re- 
storing such  surfaces  to  their  original  condition,  shall  be  included  in  the 
work  under  this  item.  All  pressure  grouting  shall  be  done  with  direct  acting 
power  driven  pressure  pumps,  except  as  small  qua.ntities  of  grout  may  be 
placed  by  other  means,  as  permitted. 


Sect.  23.2  Portland  cement  of  the  quality  specified  under  Item  24  M»«rialsuia 
shall  be  used  for  grout.  The  quality  of  the  sand  required  is  specified  in  " ""**■ 
Section  27.3.  Grout  shall  be  mixed  of  a consistency  suitable  for  the  work 
in  hand  and  constantly  agitated.  Grout  for  filling  fine  seams  in  the  rock  or 
other  narrow  spaces  shall  be  neat  cement  and  water.  Such  grout  shall 
generally  be  very  dilute,  not  infrequently  so  thin  as  to  be  “cement  milk". 

Cement  for  such  dilute  grout  shall  be  screened,  if  so  directed,  to  remove 
the  coarser  particles.  Grout  for  filling  larger  spaces  shall  generally  con- 
tain sand  and  shall  be  as  thick  as  can  with  certainty  be  made  to  flow 
unimpeded  and  to  fill  completely  all  the  voids  in  the  rock  and  all  the 
spaces  behind  the  masonry.  All  materials  shall  be  entirely  free  from  lumps 
when  put  into  the  mixer. 

Sect.  23.3  The  placing  of  grout  shall,  unless  otherwise  expressly  puein* 
ordered,  be  prosecuted  continuously  until  completed  to  avoid  disturbance  *~“‘- 
of  grout  which  has  taken  an  initial  set.  The  grout  pumps  shall  be  so 
operated  and  controlled  that  the  grout  will  be  delivered  uniformly  and 
steadily.  The  sequence  of  grouting  and  the  consistency  of  the  grout  shall 
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be  as  ordered  or  approved  and  shall  be  such  as  to  insure  that  the  spacea 
have  been  completely  filled.  Regrouting  of  seams  or  spaces  once  grouted 
shall  be  done  as  frequently  as  may  be  directed  to  meet  the  rigid  require- 
ment that  all  voids  be  filled  completely  with  grout. 


Sect.  23.4  The  grouting  pressures  shall  be  as  ordered  and  as  ate 
appropriate  to  the  work  in  hand.  Care  shall  be  taken  to  avoid  lifting  the 
rock  strata  or  otherwise  damaging  or  weakening  the  rock  structure  or 
injuring  the  masonry.  The  time  of  beginning  grouting  operations  and  the 
method  of  conducting  such  operations  shall  be  as  directed. 


Sect.  23.5  The  quantity  to  be  paid  for  under  Item  23  shall  be  the 
actual  number  of  cubic  yards  of  grout  mixed  and  placed  in  the  work  in 
accordance  with  directions.  Grout  shall  be  measured  in  its  liquid  state 
before  placing  in  the  work,  and  the  Contractor  shall  provide  water  meters 
and  other  suitable  means  for  convenient  measuring.  If,  in  the  opinion  of 
the  Engineer,  there  is  avoidable  waste  of  grout,  the  volumes  of  grout, 
sand,  and  cement  thus  wasted,  as  estimated  by  him,  will  not  be  included 
in  the  quantities  to  be  paid  for.  No  payment  will  be  made  under  this  item 
for  grout  used  for  work  under  Items  16,  17,  and  18,  but  the  cost  thereof 
will  be  considered  as  included  in  the  prices  stipulated  for  those  items. 
The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses,  and  costs,  not  properly  to  be  classified 
under  any  other  item  or  items,  necessary  to  completely  perform  the  work 
to  be  done  under  this  item  in  the  manner  herein  set  forth  and  specified. 
Holes  drilled  in  rock  or  .masonry  for  grouting  will  be  paid  for  under  Item  20, 
steel  pipes  and  fittings  for  grouting  will  be  paid  for  under  Item  21,  con- 
nections for  grouting  will  be  paid  for  under  Item  22,  cement  will  be  paid 
for  under  Item  24,  and  sand  for  grout  will  be  paid  for  under  Item  27.  No 
separate  payment  will  be  made  under  this  or  any  other  item  for  any  ordered 
drilling  of  grout  pipes  necessary  for  regrouting,  for  washing  out  each  hole 
with  water  under  pressure,  for  plugs  or  packers  used  for  stage  grouting,  or 
for  any  other  special  git>uting  equipment,  but  the  cost  thereof  shall  be 
considered  as  included  in  the  price  stipulated  for  Item  23. 


PORTLAND  CEMENT 
Item  24 

Sect.  24.1  Under  Item  24  the  Contractor  shall  furnish,  deliver,  and 
place  in  the  work  Portland  cement  that  has  been  manufactured  at  estab- 
lished American  plants  of  such  recognized  capacity  and  quality  of  output 
as  to  insure  a product  at  least  equal  to  that  hereinafter  specified.  Unless 
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otherwise  permitted,  cement  from  not  more  than  three  plants  shall  be  used 
and,  in  general,  only  the  product  of  one  plant  shall  be  used  at  the  same 
time  in  any  section  of  the  work.  Within  15  days  following  the  notice  to 
begin  work  the  Contractor  shall  submit  for  the  approval  of  the  Engineer 
the  names  of  the  plant  or  plants  from  which  he  proposes  to  furnish  the 
cement  and  no  cement  shall  be  furnished  from  any  plant  until  it  has  been 
approved.  At  the  same  time,  he  shall  also  furnish  to  the  Engineer  an 
estimated  schedule  of  the  monthly  deliveries  he  will  requite  from  each  of 
the  said  plants  during  the  ensuing  four  months.  This  schedule  shall  be 
revised  by  the  Contractor  every  60  days  thereafter. 


Sect.  24.2  The  cement  and  the  clinker  from  which  it  is  made  will  Cmcntra- 
be  subjected  to  thorough  inspection,  to  tests,  and  to  frequent  analyses  as 
provided  in  the  following  sections.  The  cement  when  delivered  and  used 
on  the  work  shall  be  dry  and  free  from  lumps  and  caking. 


Sect.  24.3  The  raw  materials  from  which  the  cement  clinker  is  made 
shall  be  thoroughly  blended  and  finely  and  uniformly  ground;  either  the 
dry  or  the  wet  process  may  be  used.  The  flue  dust  from  the  kilns  shall  not 
be  returned  to  the  raw  mix,  but  shall  be  rejected  unless  the  nature  of  the 
raw  materials  and  of  the  flue  dust  is  such  that  the  alkalinity  of  the  fin- 
ished cement  is  less  than  3.8  and  its  content  of  free  alKali  is  less  than 
3.5.  (See  Section  24.8  for  test  procedures).  The  kilns  shall  operate  at 
about  2,700  degrees  Fahrenheit  and  a continuous  record  of  the  temperature 
shall  be  kept.  A regular  record  shall  also  be  kept  of  the  rates  of  kiln 
rotation;  these  records  shall  be  available  to  the  Engineer  and  are  called 
for  in  order  to  insure  the  greatest  possible  uniformity  of  kiln  output.  The 
speed  of  kiln  rotation  and  kiln  temperature  shall  be  CP.ntrolled  and  co- 
oHinated  so  as  to  produce  a hard  and  completely  burned  clinker  in  which 
the  combinations  between  the  several  oxides  it  contains  have  been  sub- 
stantially completed.  Only  a minimum  of  water  may  be  used  as  an  aid  for 
cooling  the  clinker  while  it  is  hotter  than  dull  red;  at  all  other  stages  it 
shall  be  kept  dry  and  protected  from  the  weather.  In  general,  the  clinker 
shall  be  ground  immediately  after  it  has  been  made;  occasionally  it  may 
be  stored,  but  not  for  a period  longer  than  six  weeks.  Grinding  aids  shall 
not  be  employed  unless  they  have  been  declared  to  and  approved  by  the 
Engineer.  No  water  or  steam  shall  be  permitted  to  come  into  contact  with 
the  cement  or  applied  to  it  during  or  after  the  grinding  of  the  clinker.  The 
gypsum  or  other  source  of  SOs  shall  be  reasonably  dr)-  when  mixed  with 
the  clinker  before  grinding.  No  material  or  admixture  shall  be  added  to  the 
raw  material,  to  the  clinker,  or  to  the  cement  at  any  stage  of  the  manufac- 
turing process  without  the  approval  o'  the  Engineer,  except  that  gypsum, 
anhydrite,  or  plaster  may  be  added  in  quantities  sufficient  to  secure  the 
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necessary  percentage  of  sulphuric  anhydride.  Water  may  be  added  to  the  r 
clinker  only  as  above  provided. 

•iT*. 


Sect.  24.4  The  cement  shall  be  ground  so  that  at  least  90  percent, 
but  not  more  than  98  percent,  by  weight,  will  pass  the  standard  No.  200 
sieve.  These  limits  shall  not  be  exceeded.  At  no  time  subsequent  to 
mixing  of  clinker  and  gypsum  shall  the  temperature  of  the  material  during 
pulverizing  or  grinding  exceed  230  degrees  Fahrenheit,  nor  shall  the 
temperature  of  the  finished  cement  exceed  this  limit.  Pats  of  neat  cement, 
in  the  steam  test  for  soundness,  shall  remain  Hrm  and  hard  and  shall  not 
distort,  check,  crack,  or  disintegrate.  Similar  pats  kept  in  the  moist  closet 
for  seven  days  shall  remain  firm  and  hard  and  unchanged.  The  cement 
shall  not  develop  its  initial  set  under  the  Vicat  needle  in  less  than  45 
minutes  or  in  less  than  60  minutes  when  the  Gillmore  needle  is  used.  The 
final  set  shall  be  attained  in  not  more  than  eight  hours. 


Sect.  24.5  The  average  tensile  strength  of  not  less  than  three 
standard  briquettes  made  of  neat  cement  and  mixed  to  normal  consistency 
shall  not  be  less  than  the  limits  stated  in  the  following  table: 


Tensiee  Stsencth, 


Ace  at  Test  Pounds  pe« 

IN  Days  Storage  of  Briquettes  Square  Inch 


1 1 day  in  moist  closet 300 

7 1 day  in  moist  closet,  6 days  in  water  600 


The  average  tensile  strength  of  not  less  than  three  standard  mortar 
briquettes  made  of  one  part  of  cement  and  three  parts  of  standard  Ottawa 
sand,  measured  by  weight,  shall  not  be  less  than  the  limits  stated  in  the 
following  table: 


Ace  at  Test 

IN  Days  Storage  of  Briquettes 


Tensile  Strength, 
Pounds  per 
Square  Inch 


7 1 day  in  moist  closet,  6 days  in  water  275 

28  1 day  in  moist  closet,  27  days  in  water  375 


The  average  tensile  strength  of  the  mortar  briquettes  at  28  days  shall  be 
at  least  15  percent  greater  thau  the  average  tensile  strength  at  seven 
days. 
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Sect.  24.6  The  composition  of  the  cement  shall  be  such  that  the 
chemical  analyses  will  show  it  to  meet  the  limits  stated  below: 

The  percentage  of  silica  (SiOa)  shall  not  be  less  than  21.50; 

The  percentage  of  alumina  (AlaOa)  shall  not  be  greater  than  5.60; 

The  percentage  of  magnesia  (MgO)  shall  not  be  greater  than  4.00; 

The  percentage  of  sulphuric  anhydride  (SOs)  shall  not  be  greater 
than  1.75; 

The  percentage  of  loss  on  ignition  shall  not  be  greater  than  0.90; 

The  percentage  of  insoluble  residue  shall  not  be  greater  than 
0.30; 

The  ratio  between  the  percentage  of  alumina  (AI2O))  and  the 
percentage  of  ferric  oxide  (FerOs)  shall  not  be  greater  than 

1.60  nor  less  than  1.20; 

The  ratio  between  the  percentage  of  lime  (CaO)  and  the  percent- 
age of  silica  (SiOs)  shall  not  be  greater  than  2.90; 

The  molecular  ratio  (Colony's  Ratio)  shall  not  be  greater  than 

2.60  unless  approved  by  the  Engineer.  This  ratio  is  obtained 
by  dividing  the  molecular  ratio  of  the  calcium  oxide  by  the 
sum  of  the  molecular  ratios  of  the  silica,  the  alumina,  and  the 
ferric  oxide. 


Sect.  24.7  All  chemical  analyses  and  physical  tests  specified  in 
the  preceding  sections  shall  conform  to  the  latest  revisions  of  the  follow- 
ing procedures: 

American  Society  for 
Testing  Materials 
Desic.nation 


Methods  of  Chemical  Analyses  of  Portland  Cement  C 114 

Method  of  Test  for  Fineness  of  Hydraulic  Ce- 
ment by  the  No.  200  Sieve C 184 

Method  of  Test  for  Normal  Consistency  of  Hy- 
draulic element C 187 

‘thod  of  Test  for  Soundness  of  Hydraulic  Ce- 
ment over  Boiling  Water  (Pat  Test)  C 189 

Method  of  Test  for  Tensile  Strength  of  Hydrau- 
lic Oment  Mortars C 190 

Methods  of  Test  for  Time  of  Setting  of  Hydrau- 
lic Cement  by  the  Vicat  or  Gillmore  Needle C191 
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All  limits  prescribed  in  these  specifications  include  all  so-called  *toler-' 
ances*.  At  least  14  days  shall  be  allowed  for  the  completion  of  the  7-day 
tests,  and  the  28-day  tests  shall  be  completed  within  32  days. 


Sect.  24.8  The  alkalinity  of  the  cement  shall  not  be  greater  than 

3.8  and  its  content  of  free  alkali  shall  not  exceed  3.5.  These  charactei^-fl 

^ 

istics  shall  be  determined  as  follows:  Weigh  out  800  grams  of  cement  and.;:.^ 
put  into  an  enameled  saucepan  with  500  c.c.  of  distilled  water.  Stir  fie-‘ .y 
quently  for  two  hours,  then  filter  through  large  folded  filter  paper  for  ttt 
minutes.  If  filtrate  is  not  clear,  refilter.  Titrate  25  c.c.  of  the  filtrate  with[^^' 
N/2  HG,  using  methyl  orange  as  the  indicator.  The  number  of  c.c.  of  acid  . ' 
required  to  neutralize  the  filtrate  to  the  methyl  orange  end  point  is  the 
measure  of  the  alkalinity. 

The  free  alkali  content  of  the  cement  shall  be  determined  as  follows;^': 
Measure  out  100  c.c.  of  the  filtrate  obtained  in  the  alkalinity  test  of  the 
preceding  paragraph  into  a small  beaker  and  add  30  to  35  c.c.  of  a sata-  ' 
rated  filtered  solution  of  Ba  (OH):.  Let  stand,  filter  and  wash  with  HsO. 
Pass  COs  into  the  filtrate  for  five  minutes.  Let  stand,  filter  and  wash  the 
precipitate  with  H2O.  Heat  to  boiling  and,  if  a precipitate  forms,  filter  it 
out.  Then  boil  the  total  filtrate  plus  wash  water  down  to  about  50  c.c., 
filter  it  and  make  it  up  to  100  c.c.  with  distilled  water.  Now  take  25  c.c. 
of  the  solution  and  titrate  it  with  N/2  HCl  '^in  the  presence  of  methyl 
orange.  The  number  of  c.c.  of.  the  acid  required  to  neutralize  the  25  c.e. 
to  the  end  point  of  the  methyl  orange  is  the  measure  of  the  free  alkali 
content.  Both  of  these  tests  are  to  be  made  at  room  temperature. 
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Sect.  24.9  The  cement  will  be  subjected  to  the  sodium  sulphate 
test.  In  this  test  the  slabs  shall,  at  the  end  of  28  days,  remain  firm,  hard, 
and  strong  and  shall  show  no  signs  of  disintegration  or  softening.  Slight 
warping  or  small  surface  cracks  on  the  edges  and  corners  will  not  be 
ground  for  rejection.  The  test  procedure  is  as  follows:  One  hundred  and 
fifty  grama  of  the  cement  are  mixed  with  43  percent,  by  weight,  of  water 
and  stirred  for  one  minute  by  a rotary  stirrer  in  an  earthenware  jar  about 
three  inches  in  diameter  and  four  inches  high.  .Near  the  bottom  of  this  jar 
is  a 3/8-inch  diameter  hole  closed  with  a cork.  When  the  stirring  is  com- 
plete the  mixture  is  rapidly  poured,  by  withdrawing  the  cork,  onto  a sheet 
of  moistened  paper  as  made  by  the  Paterson  Parchment  Paper  Company, 
of  Bristol,  Pa.,  30-pound  400  Parchment,  white,  24  inches  by  36  inches, 
34.0  pounds  per  500  sheets,'  or  approved  equal,  cut  to  eight  inches  by  ten 
inches,  the  paper  being  supported  on  a clean  glass  plate  eight  inches  by 
ten  inches  in  size.  On  this  paper  at  convenient  positions  are  placed  six 
3A6-inch  steel  balls  held  in  position  by  paraffin  shavings.  The  poured 
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slab  assumes  an  oval  shape  about  four  inches  by  eight  inches  in  size.  A 
second  glass  plate,  also  having  a moistened  parchment  paper  on  its  face, 
is  then  gently  lowered  into  position  on  the  steel  balls  so  as  to  exclude 
ail  air  bubbles.  A light  weight  (two  soundness  pats  are  sufficient)  is  then 
placed  on  top  of  the  upper  glass  plate  and  the  assembly  carefully  put  into 
the  moist  closet.  Twenty-four  hours  thereafter,  the  assembly  is  put  into 
the  water  storage  tank  (circulating  water).  After  another  24  hours  the  glass 
plates  and  papers  are  removed  and  the  slab  carefully  sawn  to  size , two 
inches  by  four  inches,  with  a hacksaw  and  templet,  it  being  kept  under 
water  except  during  the  sawing  process.  At  thi«;  time  a small  hole  is  also 
drilled  through  the  slab  at  1/2  inch  from  one  end  and  on  its  center  line. 
This  hole  serves  to  suspend  the  slab  in  the  test  solution.  The  slab  then 
goes  back  into  the  water  storage  tank  for  24  hours,  when  it  is  removed  and 
hung  on  a copper  hanger  in  a 2-quart  Mason  jar  containing  1,500  c.c.  of  a 
10-percent,  by  weight,  solution  of  anhydrous  sodium  sulphate  (Na2S04). 
The  slab  is  suspended  so  that  its  top  is  one  inch  below  the  surface  of  the 
solution.  About  ten  drops  of  an  alcohol  solution  of  phenolphthalein  are 
added  to  the  sulphate  solution  and,  after  the  slab  has  been  placed  therein, 
it  is  titrated  every  24  hours  to  the  phenolphthalein  end  point  with  6N 
sulphuric  acid.  During  the  test  the  jars  are  covered  with  glass  tops  with- 
out washers,  except  when  the  titration  is  being  done.  During  that  process 
the  slab  is  removed  and  hung  in  an  empty  jar  close  at  hand.  A daily  record 
of  the  quantity  of  acid  added  is  kept.  A sudden  increase  in  the  quantity  of 
acid  consumed  is  an  indication  of  failure  of  the  slab  before  cracks  visible 
to  the  eye  appear.  This  test  is  to  be  made  at  room  temperature. 


Sect.  24.10  The  sugar  solubility  of  the  cement  shall  not  be  greater  Sugu  wm. 
than  8.0  to  the  phenolphthalein  end  point,  nor  greater  than  10.0  to  the 
final  clear  point.  These  values  shall  be  determined  as  follows:  A sample 
of  about  100  grams  of  the  cement  is  passed  through  the  200-mesh  screen 
and  put  into  a glass  bottle  closed  with  a rubber  stopper.  From  this  bottle 
15  grams  are  then  weighed  out  and  placed  into  a Nessler  tube  containing 
100  c.c.  of  a 15  percent  solution  of  cane  sugar  in  distilled  water  (commer- 
cial granulated  su^ar  such  as  “Jack  Frost“);  this  solution  shall  not  be 
mote  than  three  days  old.  The  tube  and  its  contents  are  then  quickly 
shaken  by  hand  and  placed  on  a wheel  revolving  about  60  times  per 
minute.  At  the  end  of  about  one  hour  and  50  minutes  the  mixture  is  poured 
into  a filter  paper  and  funnel  and  allowed  to  filter  for  ten  minutes  when 
the  beaker  containing  the  filtrate  is  removed.  (In  case  the  filtration  lime 
of  ten  minutes  is  too  short  to  produce  a volume  of  filtrate  of  30  c.c.,  it 
may  be  lengthened  by  shortening  the  time  of  shaking,  but  the  total  time 
from  the  putting  of  the  sample  into  the  solution  to  the  end  of  the  filtration 
must  be  exactly  two  hours).  Twenty-five  c.c.  of  the  filtrate  are  now  titrated 
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with  N/2  HCl  in  the  presence  of  phenotphthalein  and  the  number  of  c.c.  of 
acid  to  the  end  point  is  the  first  measure  of  the  sugar  solubility.  At  this 
stage  of  the  test,  in  the  case  of  a thoroughly  burned  cement  which  has 
been  kept  dry,  the  solution  will  be  practically  clear  and  only  traces  of 
ferric  oxide  and  alumina  will  be  in  suspension.  In  the  case  of  an  under 
burned  cement,  or  one  which  has  been  exposed  to  moisture,  the  solution 
will  be  heavily  clouded  and  the  end  point  must  be  approached  slowly  and 
with  caution.  When  so  performed,  the  phenolphthalein  end  point  can  be 
definitely  determined,  as  the  color  changes  from  light  pink  to  yellow. 
The  titration  is  then  continued  until  the  solution  is  crystal  clear  and 
nothing  remains  in  suspension.  The  total  number  of  c.c.  of  acid  from  the 
beginning  of  the  titration  to  this  final  clear  point  is  the  second  measure 
of  the  sugar  solubility.  This  test  shall  be  made  at  room  temperature.  In 
addition  to  disclosing  the  quality  of  the  cement  as  above  stated,  this  test 
further  indicates  the  character  of  the  hydration  products  which  will  be 
realized  in  the  completed  concrete.  v 


Sect.  24.11  Cement  shall  be  delivered  in  strong,  well*made,  4*ply 
paper  packages,  each  plainly  marked  with  the  manufacturer’s  brand.  The 
weight  of  all  packages  shall  be  uniform.  Packages  received  in  broken  or 
damaged  condition  shall  be  rejected,  or  accepted  only  as  fractional  pack- 
ages. If  so  required,  each  package  of  cement  shall  be  stamped  at  the 
expense  of  the  Contractor,  under  the  supervision  of,  and  with  a stamp 
furnished  by  the  Engineer.  With  the  approval  of  the  Engineer,  cement  may 
be  delivered  in  bulk  if  the  Contractor  provides  approved  storage,  weighing 
devices,  and  all  other  necessary  facilities  to  insure  keeping  the  cement 
in  good  condition  and  affording  a correct  measure  of  the  cement  used  in 
each  batch,  as  well  as  in  total  quantity.  Bulk  shipments  shall  be  made 
only  in  weathertight  cars,  trucks,  or  containers  which  shall  be  free  of 
loose  cement  or  other  residue.  Loading  facilities  shall  be  such  that  the 
cement  will  be  protected  against  entry  of  moisture  at  all  times.  Cars, 
trucks,  or  containers  shall  be  sealed  after  loading,  at  the  expense  of  the 
Contractor,  under  the  supervision  of,  and  with  seals  furnished  by  the 
Engineer. 


Sect.  24.12  The  Contractor,  at  all  times,  shall  have  at  the  site  of 
the  work  a sufficient  supply  of  accepted  cement  and  shall  guard  against 
possible  shortage  from  every  cause. 
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Sect.  24.13  The  Engineer  shall  be  notified  by  the  Contractor  when 
the  cement  is  to  be  manufactured,  and  the  Engineer  shall  have  the  liberty 
at  all  times  to  inspect  the  materials,  the  processes  of  manufacture  and  the 
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laboratory  records  of  analyses  and  tests  made  at  the  cement  works,  and  to 
supervise  the  packing.  Samples  will  be  taken  at  the  place  of  manufacture  SupU*. 
by  the  Engineer  and  sent  to  the  Board’s  laboratory,  where  the  tests  and 
analyses  herein  specified  will  be  made.  Samples  shall  be  stored  and 
shipped  in  moistureproof,  airtight  containers  which  will  be  furnished  by 
the  Board.  These  containers  shall  be  crated,  ready  for  shipment,  by  the 
Contractor  and  shall  be  delivered  by  him  to  the  express  company.  Express 
charges  will  be  paid  by  the  Board. 


Sect.  24.14  The  Contractor  shall  notify  the  Engineer  when  orders  NoUcaoi 
for  cement  are  placed  and  shipments  are  to  be  made  in  ample  time  (at 
least  48  hours)  to  enable  him  to  have  his  representative  present  to 
observe  the  burning  of  the  clinker,  the  manufacture  of  the  cement,  its 
loading  for  shipment  and  to  obtain  the  necessary  samples.  In  case  addi- 
tional tests  become  necessary,  the  Contractor  shall  rehandle  the  cement 
in  the  storehouse  for  the  purpose  of  obtaining  samples  as  directed. 

In  general,  the  cement  shall  be  sampled  from  the  conveyor  belt  at  the  Sampiiaa 
mill  by  a continuous  sampler,  one  sample  being  taken  for  every  200  barrels 
or  more  as  determined  by  the  Engineer.  Each  sample  ihall  weigh  five 
pounds.  If  sampled  from  the  bin  proper,  tubes  shall  be  used.  If  a bin  is 
full,  it  shall  be  sampled  from  the  discharge  openings.  The  methods  of 
sampling  must  at  all  times  be  approved  by  the  Engineer.  All  cement  stored 
at  the  mill  shall  be  kept  in  sealed  silos  or  other  approved  bins. 

Cement  kept  in  storage  at  the  mill  for  more  than  six  months  may  be  R«ic«tiaa. 
retested.  Cement  failing  to  pass  such  tests  shall  be  rejected.  If  any  R«iect«d 
cement  proves  unsatisfactory  and  portions  of  it  have  been  used  in  the 
masonry,  such  masonry  shall  be  ordered  removed  and  replaced  with 
masonry  built  of  acceptable  cement  at  the  Contractor’s  expense.  Test 
cylinders  from  concrete  or  mortar  being  used  in  the  work  shall  be  made 
by  the  Contractor  at  any  time  for  purposes  of  test,  if  so  directed. 


Sect.  24.15  Cement  may  be  rejected  at  the  discretion  of  the  Engi-  Rcjcceioaw 
neer  if  it  fails  to  meet  any  of  the  requirements  of  these  specifications. 

Cement  may  be  accepted  without  awaiting  the  results  of  the  28-day  tests 
when,  in  the  judgment  of  the  Engineer,  the  7-day  tests  are  met  and  there 
is  definite  justification,  based  on  experience  and  actual  plant  perform- 
ance, that  the  28-day  tests  will  be  satisfactory. 


Sect.  24.16  The  Contractor  shall  provide  suitable  storage  for  ce-  storckoMM 
ment  at  approved  places  convenient  to  the  work,  and  the  cement  shall  at  *»"•■«••• 
all  times  be  carefully  and  in  a workmanlike  manner  protected  by  him 
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against  moisture  and  exposure  to  the  air.  Cement  storehouses  shall  be 
weatbeitight,  shall  have  tight  floors  a proper  distance  above  the  ground, 
shall  be  large  enough  to  admit  of  keeping  on  hand  a sufficient  supply  of 
cement  to  prevent  delays  or  interruptions  to  the  work,  and  shall  have  ' 
sufficient  floor  space  for  storing  each  carload,  truckload,  or  bargeload  of 
cement  separately  and  affording  convenient  access  thereto  for  sampling, 
counting  of  packages,  and  removal.  Cement  in  packages  shall  not  be  piled 
to  a height  exceeding  seven  feet.  Suitable,  accurate  scales  shall  be  ' 
provided  by  the  Contractor  for  weighing  the  cement  in  each  storehouse  ^ 
and  elsewhere  on  the  work,  if  required,  and  he  shall  also  furnish  all  t 
necessary  test  weights.  Bulk  cement  shall  be  stored  in  weathertight  hint 
or  silos,  plans  of  which  shall  be  submitted  by  the  Contractor  for  the 
approval  of  the  Engineer  and  they  shall  be  efficiently  operated  and  main-  . 
tained  by  the  Contractor.  All  such  storage  bins  shall  be  constructed  so  . 

that  there  will  be  no  dead  storage.  The  Contractor  shall  not  use  cement 
directly  upon  its  receipt  whenever  cement  previously  received  has  been  ’ 
in  store  more  than  15  days.  ; 

Sect.  24.17-  The  Contractor  shall  employ  competent  storekeepers 
who  can  speak  and  understand  the  English  language,  who  shall  have 
charge  of  the  cement  storehouses  and  keep  suitable  records  of  the  de- 
livery  and  use  of  all  cement.  Copies  of  these  records  shall  be  furnished  • ' - 
the  Engineer  at  the  close  of  each  day’s  work,  showing  in  such  detail  as 
he  may  require,  the  quantity  of  cement  used  during  the  day  at  each  part 
of  the  work. 
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Sect.  24.18  The  quantity  to  be  paid  for  under  Item  24  shall  be  the 
number  of  barrels  of  Portland  cement  of  tbe  kind  and  quality  herein 
speciHed,  which  have  been  furnished  and  delivered  to  the  work  by  tbe 
Contractor  and  used  in  accordance  with  this  contract,  measured  as  fol- 
lows: Four  bags,  each  containing  94  pounds  net  of  cement,  shall,  for 
purposes  of  payment,  constitute  a barrel  of  cement  weighing  376  pounds 
net.  No  payment  will  be  made  for  any  excess  weight  over  376  pounds  imt 
per  barrel.  Shipments  in  which  more  than  'five  percent  of  the  bags  weigh 
less  than  94  pounds  net  may  be  rejected.  Bulk  cement  shall  be  weighed 
under  the  supervision  of  the  Engineer  on  approved  scales  furnished  by 
the  Contractor  and  tested  as  required.  Every  376  pounds  shall  constitute 
a barrel.  Tbe  price  per  barrel  stipulated  for  this  item  shall  include  all 
labor,  equipment,  materials,  expenses,  and  costs,  not  properly  to  be 
classified  under  any  other  item  or  items,  necessary  to  furnish,  deliver, 
and  place  in  the  work  Portland  cement  of  the  kind  and  quality  specified 
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and  in  the  manner  herein  set  forth.  Cement  used  for  joints  of  pipes  and 
Httings,  for  replacing  condemned  work  and  filling  unauthorized  exca* 
vations,  for  manufacturing  and  placing  concrete  blocks,  for  manufacturing 
concrete  culvert  pipe,  and  that  used  for  the  purposes  of  the  Contractor, 
shall  not  be  included  for  payment  under  this  item,  it  being  considered  that 
the  cost  of  furnishing  and  delivering  all  such  cement  has  been  included 
in  the  prices  stipulated  for  the  various  other  items  of  the  contract. 


RUN  OF  BANK  GRAVEL 
Item  25 

Sect.  2S.1  Under  Item  25  the  Contractor  shall  furnish,  place,  and  Votk 
compact  run  of  bank  gravel  for  foundations,  pavements,  and  shoulders,  as 
shown  on  the  drawings  or  ordered,  for  the  permanent  access  roads  to  the 
release  water  chamber  and  to  and  along  the  top  of  the  dam,  for  the  recon- 
struction of  a portion  of  the  town  road,  and  for  any  ordered  repairs,  re- 
grading, or  resurfacing  of  designated  portions  of  the  existing  access 
roads,  and  shall  furnish,  place,  and  compact  run  of  bank  gravel  for  the 
drain  at  the  downstream  portion  of  the  south  abutment  of  the  dam,  as 
shown  on  the  drawings,  and  for  other  purposes  as  ordered.  As  a part  of  the 
work  under  this  item,  the  Contractor  shall  prepare  the  fine  grade  upon 
which  the  run  of  bank  gravel  is  to  be  placed  for  road  foundations,  pave- 
ments, and  shoulders  and  shall  maintain  in  good  condition  the  gravel  pave- 
ments and  shoulders  constructed  or  repaired  under  this  item  and  shall 
place  them  in  Hrst  class  condition  at  the  completion'  of  the  work  under 
this  contract. 


Sect.  25.2  All  run  of  bank  gravel  shall  be  of  hard,  durable  stone  Matwiai. 
and  well  graded.  Except  as  otherwise  specified  herein,  the  particles  shall 
be  of  such  size  as  will  pass  through  a 4-inch  square  hole,  with  30  to 
65  percent  passing  a No.  4 mesh  sieve  and  not  more  than  10  percent  pass- 
ing a No.  200  mesh  sieve  and  shall  be  satisfactorily  graded.  Where  the 
compacted  layer  of  run  of  bank  gravel  is  thicker  than  six  inches,  the  Engi- 
neer may  permit  the  use  of  gravel  containing  stones  of  greater  size  than 
above  specified.  Should  the  ff'avel,  at  any  time  during  the  work  and  for 
any  reason,  fail  to  maintain  suitable  proportions  of  the  coarse  and  Rne 
particles,  the  Contractor,  shall,  by  the  addition  of  selected  material  and 
satisfactory  manipulation,  produce  a material  meeting  the  above  require- 
ments. 
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Sect.  25.3  Run  of  bank  gravel  for  the  drain  at  the  downstream  por- 
tion of  the  south  abutment  of  the  dam  shall  not  be  placed  until  the  portion 
of  the  dam  foundation  upon  which  such  gravel  is  to  be  placed  has  been 
prepared  in  accordance  with  the  provisions  of  Section  5.2.  Except  as  other- 
wise approved,  run  of  bank  gravel  for  this  drain  shall  be  placed  in  layers 
of  the  thicknesses  specified  for  the  placing  of  semi-pervious  embankment 
under  Item  6 and  shall  be  rolled  or  otherwise  compacted  as  specified 
under  Item  6 for  the  compaction  of  semi-pervious  embankment. 


Sect.  23.4  Before  any  run  of  bank  gravel  is  placed  for  road  foun- 
dations, pavements,  or  shoulders,  the  Hne  grade  shall  be  shaped  to  line 
and  grade  and  thoroughly  compacted  by  a roller  of  approved  type  weighing 
not  less  than  ten  tons.  All  hollows  and  depressions  developing  during  the 
rolling  shall  be  filled  with  acceptable  material  and  again  rolled,  and  this 
process  of  shaping,  rolling,  and  Riling  shall  be  continued  until  no  de- 
pressions develop.  If  the  Hne  grade  becomes  rutted  or  displaced  due  to 
any  cause  whatsoever,  the  Contractor  shall  regrade  the  same  without 
additional . payment.  Old  macadam,  compacted  rock  spoil,  or  other  hard 
material  which  comes  within  six  inches  of  the  elevation  of  the  finished 
Hne  grade  shall  be  removed  or,  if  suitable,  plowed,  loosened,  or  scariHed 
to  a depth  of  at  least  six  inches  and  the  loosened  material  redistributed 
across  the  full  width  of  the  subgrade,  adding  suitable  material  when  neces- 
sary, so  that,  when  compacted  to  the  required  elevation,  alignment,  and 
cross  section,  the  Hne  grade  will  approach  as  nearly  as  possible  the  con- 
dition of  uniform  density. 


Sect.  25.5  Run  of  bank  gravel  for  road  foundations,  pavements,  and 
shoulders  shall  be  evenly  spread  and  rolled  in  separate  layers  not  over  six 
inches  thick  after  compaction.  Placing  and  spreading  shall  be  done  in 
such  manner  as  will  avoid  segragation  of  the  materials  or  pockets  of  the 
Hner  particles  and  as  will  maintain  satisfactory  grading  throughout  the 
layer.  Compaction  shall  be  done  by  rolling  with  an  approved  roller  weigh- 
ing not  less  than  ten  tons.  Rolling  shall  start  at  the  edges,  work  toward 
the  centerline  of  the  foundation  or  pavement,  and  continue  until  there  is 
no  movement  in  the  layer  ahead  of  the  roller.  Where  the  ordered  total  thick- 
ness of  the  gravel  after  compaction  exceeds  six  inches,  the  Engineer  may 
approve  placing  of  the  second  layer  after  the  rolling  of  the  first  layer  has 
been  completed,  without  further  treatment  of  the  surface.  The  second  layer 
shall  be  placed,  spread,  and  rolled  as  above  described,  and  when  the  roll- 
ii^  is  completed,  Hne  material  shall  be  uniformly  spread  over  the  surface, 
swept  into  the  voids  by  means  of  a gang  drag  broom  of  an  approved  type 
and  rolled.  The  process  of  Riling  and  rerolling  shall  be  continued  with 
smaller  sized  material  until  Rne  sand  or  screenings  have  been  used  and 
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the  layer  has  become  practically  watertight.  In  every  case,  rolling  shall 
be  continued  until  no  weaving  or  other  movement  is  discernible  under  the 
passage  of  the  roller.  The  foundation  or  pavement  shall  not  be  laid  in 
lengths  exceeding  500  linear  feet  without  being  rolled  and  thoroughly 
niled  so  as  to  prevent  the  softening  of  the  subgrade.  Should  the  subgrade 
material  become  churned  up  into  or  mixed  with  the  foundation  or  pavement 
through  any  reason  whatsoever,  the  Contractor,  shall,  at  his  own  expense, 
remove  such  mixture  of  subgrade  material  and  gravel  and  replace  the  foun* 
dation  or  pavement.  If  the  gravel  is  so  dry  as  to  not  consolidate  satis- 
factorily, the  Engineer  may  order  the  addition  of  sufficient  water  to  secure 
satisfactory  compaction  and  the  coat  thereof  shall  be  included  in  the 
price  stipulated  for  Item  25. 


Sect.  25.6  The  quantity  to  be  paid  for  under  Item  25  shall  be  the 
number  of  cubic  yards  of  run  of  bank  gravel,  measured  after  compaction, 
that  have  been  satisfactorily  placed  within  the  limits  and  of  the  depths 
shown  on  the  drawings  or  ordered.  The  price  per  cubic  yard  stipulated  for 
this  item  shall  include  all  labor,  equipment,  materials,  expenses,  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  neces- 
sary to  completely  perform  the  work  to  be  done  under  this  item  in  the  man- 
ner herein  set  forth  and  specified.  No  separate  payment  will  be  made  for 
maintaining  in  good  condition  the  gravel  pavements  and  shoulders  con- 
structed under  this  item,  nor  for  placing  them  in  first  class  condition  at 
the  completion  of  the  worit  under  this  contract  but  the  cost  thereof  shall 
be  considered  as  having  been  included  in  the  price  stipulated  for  run  of 
bank  gravel  measured  for  payment  as  specified  above. 

CRUSHED  STONE  AND  GRAVEL 
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Item  26 

Sect.  26.1  Under  Item  26  the  Contractor  shall  furnish,  place,  and  Voa 
tamp  or  otherwise  compact  as  ordered,  screened  crushed  stone  and  gravel  ‘•***^*^ 
for  porous  backing  behind  retaining  walls  and  around  drainage  pipes,  for 
any  ordered  or  approved  enlargement  or  modification  of  the  existir^  sew- 
age treatment  plant,  for  any  ordered  additional  sewage  treatment  plant,  and 
for  miscellaneous  uses  not  included  under  other  items.  The  crushed  stone 
and  gravel  shall  be  of  ordered  quality,  grading,  and  sizes. 


Sect.  26.2  Crushed  stone  and  gravel  shall  be  hard  and  durable,  Oisii^Mia 
washed  to  remove  all  loam,  silt,  or  other  objectionable  matter,  screened 
to  not  less  than  three  approved  sizes,  as  directed,  and  shall  be  carefully 
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placed  in  layers.  The  largest  size  shall  be  placed  next  to  the  pipes,  atthe  ^r  ' 1./ 

backs  of  retaining  walls,  and  at  the  bottoms  of  filter  beds.  Succeeding  . 
layers  shall  be  graded  from  coarse  to  fine,  but  the  depth  of  layers  shall 
be  as  ordered  or  approved.  , 


Sect.  26.3  The  quantity  to  be  paid  for  under  Item  26  shall  be  the 
number  of  cubic  yards  of  crushed  stone  and  gravel  actually  placed  in  ac- 
cordance with  directions  within  the  limits  prescribed,  measured  in  place 
after  any  required  compacting.  The  price  per  cubic  yard  stipulated  for 
this  item  shall  include  all  labor,  equipment,  materials,  expenses,  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  neces- 
sary to  furnish  and  place  in  the  work  crushed  stone  and  gravel  of  the 
kinds  and  qualities  specified  and  in  the  manner  herein  set  forth.  Crushed 
stone  or  gravel  used  for  concrete  masonry,  for  asphalt  concrete  pavements, 
for  bedding  of  rubble  paving,  for  drains  back  of  stone  facing,  or  for  other 
purposes  for  which  payment  is  distinctly  provided  under  other  items,  will 
not  be  included  for  payment  under  Item  26. 
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SAND  FOR  FILTERS,  GROUT,  AND  PROTECTIVE  COATINGS  OF 

CEMENT  MORTAR 

Item  27 

Sect.  27.1  Under  Item  27  the  Contractor  shall  furnish,  deliver,  and 
place  in  sewage  treatment  plant  filters  to  the  depths  required  or  as  di- 
rected, filter  sand  of  acceptable  quality  and  sizes,  and  shall  furnish  at 
convenient  points  of  storage  on  the  work  natural  sand  of  the  quality  speci- 
fied for  grout  and  protective  coatings  of  cement  mortar.  Sections  14G.4 
and  14G.S  of  the  speciRcations  for  Rne  aggregate  for  concrete  shall  apply 
equally  to  the  sand  furnished  hereunder,  in  so  far  as  they  are  applicable. 


«!?««*  Sect.  27.2  The  sand  for  filters  shall  consist  of  hard,  durable,  sili- 

ceous grains  and  any  sand  containing  clay  or  a large  proportion  of  shale 
SctMaias  Md  or  Other  soft  rock  particles  will  not  be  acceptable.  After  discarding  such 
vaahims  Mad.  pQ|ijiQH3  33  3^3  retained  on  a screen  having  not  less  than  eight  meshes  to 
the  linear  inch,  the  sand  shall  be  satisfactorily  screened  and  washed,  and 
clay,  silt,  and  materials  Hner  than  will  be  retained  on  a standard  60-mesh 
sieve  shall  be  removed  to  the  extent  herein  specified.  In  these  operations, 
ample  volumes  of  clean  water  shall  be  used  and,  unless  otherwise  per- 
mitted, not  less  than  three  washings  of  the  sand  will  be  required,  until 
when  dried  not  more  than  five  percent  by  weight  of  the  remaining  material 
passes  a standard  60-mesh  sieve.  The  volumes  of  water  and  the  methods 
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employed  shall  be  such  as  to  give  acceptably  clean  sand  of  the  required 
grain  sizes  and  uniformity.  The  sand  after  treatment  shall  have  an  effective 
size  not  less  than  0.2S  millimeter  nor  greater  than  0.33  millimeter.  By 
effective  size  is  meant  that  grain  size  of  the  sand  than  which  ten  percent 
of  that  sand  is  finer. 


Sect.  27.3  The  sand  for  grout  shall  be  of  such  fineness  that  100  per- 
cent will  pass  a standard  8-mesh  sieve,  and  at  least  45  percent  by  weight 
will  pass  a standard  40-mesh  sieve.  The  sand  for  grout  and  protective 
coatings  of  cement  mortar,  for  convenience  in  handling  and  measuring  into 
the  mixers,  shall,  unless  otherwise  permitted,  be  put  into  strong  sacks, 
each  containing  a standard  volume  of  sand. 


Sect.  27.4  Sand  for  filters  shall  be  deposited  on  the  prepared  foun- 
dations by  approved  methods  that  will  provide  in  any  section  a uniform 
mass  of  sand  from  top  to  bottom  without  stratification  or  unnecessary  con- 
solidation and  shall  be  raked  level  to  the  required  or  ordered  finished 
surfaces.  The  sand  shall  not  be  sluiced  into  place  with  water,  nor  placed 
in  layers,  nor  shall  it  be  tamped,  rolled,  puddled,  or  otherwise  compacted. 


Sect.  27.5  The  quantity  to  be  paid  for  under  Item  27  shall  be  the 
number  of  cubic  yards  of  acceptable  filter  sand  satisfactorily  furnished 
and  placed  in  accordance  with  requirements  or  orders,  measured  in  final 
position  in  the  filters;  the  number  of  cubic  yards  of  sand  actually  mixed 
for  grout  placed  in  the  work  in  accordance  with  orders  and  estimated  for 
payment  under  Item  23,  and  the  number  of  cubic  y-ards  of  sand  used  in 
placing  protective  coatings  of  cement  mortar  under  Item  19.  For  convenient 
measuring  of  sand  in  sacks  by  weight,  90  pounds  of  dry  sand  shall  be  con- 
sidered to  be  one  cubic  foot.  The  price  per  cubic  yard  stipulated  for  this 
item  shall  include  all  labor,  equipment,  materials,  expenses,  and  costs, 
not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to 
furnish,  deliver,  and  place  in  the  work  sand  for  filters,  grout,  and  pro- 
tective coatings  of  cement  mortar  of  the  kinds  and  qualities  specified  and 
in  the  manner  herein  set  forth. 


ASPHALT  CONCRETE  PAVEME.NT 
Item  28 

Sect.  28.1  Under  Item  28  the  Contractor  shall  furnish  all  labor, 
equipment  including  forms,  and  materials  and  shall  construct  two  course 
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asphalt  concrete  pavement  at  the  locations  shown  on  the  drawings  or  or- 
dered. Typical  cross  sections  are  shown  on  Sheet  21  of  the  contract  draw- 
ings. 


Sect.  28.2  The  Contractor  shall  submit  to  the  Engineer  the  name, 
location,  and  description  of  the  bituminous  mixing  plant  which  he  pro* 
poses  to  use  for  batching  and  mixing  the  asphalt  concrete  to  be  furnished 
and  placed  under  this  item  and  no  asphalt  concrete  shall  be  delivered  to 
the  work  except  from  an  approved  bituminous  mixing  plant.  The  bituminous 
mixing  plant  end  the  equipment  and  methods  to  be  used  for  batching,  mix- 
ing, and  transporting  the  asphalt  concrete  and  for  constructing  the  pave* 
ment  shall  comply  with  the  requirements  of  Part  11,  Section  8,  of  the 
Public  Works  Specifications  of  January  2,  1937  of  the  State  of  New  York, 
as  revised  by  all  published  addenda,  except  as  hereinafter  speciHed  and 
except  that  all  references  to  “Engineer",  “District  Engineer”,  “Deputy 
Chief  Engineer”,  and  “Deputy  Chief  Engineer  (Highways)”  shall  be  re- 
placed by  the  word  “Engineer”  having  the  meaning  given  in  Article  I of 
this  contract,  and  all  references  to  “Department”  shall  be  replaced  by 
“Board  of  Water  Supply”. 


V:  :nr 


Sect.  28.3  The  Contractor  shall  manufacture  the  asphalt  concrete 
by  any  one  of  the  three  options  speciHed  under  Item  SIM-Asphalt  Con- 
crete, of  the  Public  Works  ^ecifi cations  of  January  2,  1957  of  the  State 
of  New  York.  The  materials,  preparation  of  aggregates,  proportioning,  and 
mixing  shall  comply  with  the  requirements  of  the  speciHcations  of  one  of 
the  following  three  items  of  the  said  Public  Works  SpeciHcations,  revised 
by  all  published  addenda,  as  appropriate  for  the  option  selected  by  the 
Contractor; 

Item  51  — Asphalt  Concrete  - Type  lA 
Item  53  — Asphalt  Concrete  - Type  3 A 
Item  53C  — Asphalt  (Concrete  --  Type  5A,  either  Method 

No.  1,  Cold  Process,  or  Method  No.  2,  Heated  Process. 

However,  dusting  the  surface  of  the  top  course  of  the  asphalt  concrete 
pavement  with  Portland  cement  or  fine  aggregate  is  not  required  and  will 
not  be  permitted.  Wherever  the  word  “Engineer”  is  used  in  any  of  the 
speciHcations  referred  to  herein,  it  shall  have  the  meaning  given  in  Arti- 
cle I of  this  contract.  Prior  to  constructing  any  pavement  under  Item  28, 
the  Contractor  shall  notify  the  Engineer  as  to  the  option  for  the  manu- 
facture of  asphalt  concrete  that  he  proposes  to  use,  and  he  shall  furnish 
samples,  as  ordered,  of  the  materials  to  be  used. 
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Item  33  includes:  the  clad  steel  release  water  pipes,  clad  steel 
portions  of  the  release  water  conduit,  manholes,  and  the  12-inch  bypass 
pipe,  and  other  ordered  articles  of  clad  steel.  Carbon  steel  flanges  and 
manhole  parts,  stainless  steel  washers,  threaded  fasteners,  taper  pins  and 
marker  plates,  and  pipe  couplings  furnished  under  Item  43  are  not  included 
under  Item  33. 

Item  34  includes:  the  stainless  steel  release  water  pipes,  unwatering 
pipes,  flanges,  fittings,  plates,  anchorages,  rings,  bands,  ribs,  marking 
plates,  gratings,  washers,  threaded  fasteners,  taper  pins,  and  other 
ordered  articles  of  stainless  steel  and  such  appurtenances  as  herein 
specified  such  as  insulating  sleeves  and  washers  for  cathodic  protection. 
This  item  does  not  include  stainless  steel  threaded  fasteners  for  pipe 
couplings  furnished  under  Item  43  nor  the  parts  of  anchoring  devices  that 
are  not  of  stainless  steel. 

All  joints,  other  than  bolted  joints,  of  the  conduit,  pipes,  appurte- 
nances, and  other  articles  furnished  under  Items  32,  33,  and  34  shall  be 
electric  fusion  welded,  both  in  the  shop  and  in  the  field. 

The  work  under  these  items  shall  include  the  furnishing  and  testing 
of  all  materials,  the  fabrication  of  the  conduit,  pipes,  appurtenances  and 
other  articles,  shop  and  field  welding.,  examination  and  repair  of  welds 
made  in  the  shop,  assistance  in  radiographic  examination  of  field  welds, 
repair  of  welds  made  in  the  field,  stress  relieving,  machining,  hydrostatic 
testing  in  the  shop  of  those  parts  for  which  such  testing  is  called  for  on 
the  drawings,  including  approved  external  supports  of  pipes  for  this 
testing,  stress  determinations  by  means  of  electric  strain  gages  during 
the  shop  hydrostatic  tests  at  critical  zones  of  the  release  water  conduit 
manifold  as  herein  specified,  expert  supervision,  and  all  electric  strain 
gages,  instruments  and  equipment  required  for  making  the  stress  deter- 
minations, a report  tabulating  the  stress  determination  results,  disassem- 
bling of  portions  of  the  release  water  conduit  as  may  be  required  for 
transportation,  preparation  for  shipment,  transportation,  storage,  erection 
in  the  field,  cleaning,  protection  from  rust,  coatings,  gaskets,  threaded 
fasteners,  hydrostatic  testing  in  the  field  of  the  conduit  and  all  pipes 
under  these  items,  the  furnishing,  placing,  and  removal  of  all  approved 
test  gages,  test  heads  and  bulkheads,  metal  bracing,  and  supports. 

Except  in  special  cases,  external  support  of  the  conduit  and  pipes 
during  erection  and  field  hydrostatic  testing  shall  be  by  means  of  ap- 
proved concrete  saddles  which  will  ultimately  be  incorporated  in  the  work 
and  be  included  for  payment  in  that  work.  Test  heads,  bulkheads,  bracing, 
and  supports,  which  are  ordered  to  be  removed,  shall  become  the  property 
of  the  Contractor.  All  threaded  fasteners,  approved  for  hydrostatic  testing 
purposes,  shall  remain  the  property  of  The  City. 
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Attention  is  directed  to  Sections  2,  3,  and  4 regarding  drawings  and 
to  Section  32.14  regarding  submission  of  procedure  data.  The  speciH* 
cations  for  Items  32,  33,  and  34  shall  be  reproduced  and  shall  be  included  ... , 
with  the  shop  drawings  submitted  for  approval.  ■ . 


The  computed  weights  of  all  parts  of  work  to  be  included  for  payment 
under  Items  32,  33,  and  34  shall  be  submitted  for  approval  with  the  shop 
drawings,  unless  otherwise  approved.  If  approved  by  the  Engineer,  weights 
made  on  certified  scales  taken  in  the  presence  of  the  Engineer,  will  be 
acceptable  for  certain  articles  such  as  threaded  fasteners,  washers,  taper 
pins,  and  commercially  purchased  small  flanges,  fittings,  and  pipes  less  . 
than  12  inches  in  nominal  waterway  diameter.  Weights  of  articles  to  be  ... 
obtained  by  weighing  do  not  have  to  be  listed  on  the  shop  drawings. 

Where  ordered,  the  sequence  of  welds  shall  be  indicated  on  the  shop 
drawings.  In  order  to  facilitate  arrangements  to  be  made  by  The  City  for 
field  examination  of  welds,  the  Contractor  shall  notify  the  Engineer  at 
least  four  weeks  in  advance  of  the  time  when  any  field  weld  will  be  ready 
for  such  examination. 
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Sect.  32.2  Steel  plates  for  the  release  water  conduit  and  backing 
plates  for  clad  steel,  shall  fulfill  the  requirements  of  the  Tentative 
Specifications  for  Carbon-Silicon  Steel  Plates  of  Intermediate  Tensile 
Ranges  for  Fusion-Welded  Boilers  and  Other  Pressure  Vessels,  ASTM 
Designation:  A201-57T,  Grade  B Firebox  Steel,  of  the  American  Society 
for  Testing  Materials.  With  the  exception  of  the  flanges  and  manhole 
cover,  all  plates  used  in  the  fabrication  of  the  release  water  conduit 
manifold  shall  conform  to  the  requirements  of  the  .4STM  A201  for  firebox 
steel,  hereinbefore  specified,  with  the  additional  requirement  that  certain 
of  the  plates,  as  shown  on  the  drawings,  shall  also  confo.m  to  the  re- 
quirements of  the  Standard  Specifications  for  Steel  Plates  for  Pressure 
Vessels  for  Service  at  Low  Temperatures,  AST.M  Designation:  A300-58, 
and  the  purchase  order  shall  bear  the  notation  that  the  test  pieces  shall 
receive  a subsequent  stress  relieving  heat  treatment  at  1100  degrees 
Fahrenheit  prior  to  the  preparation  of  the  impact  specimens.  These  desig- 
nated plates  shall  also  be  tested  and  meet  the  requirements  of  the  Tenta- 
tive Method  and  Specification  for  Ultrasonic  Testing  and  Inspection  of 
Steel  Plates  of  Firebox  and  Higher  Quality,  ASTM  Designation:  A435-59T. 

Clad  steel,  as  referred  to  in  these  specifications,  shall  mean  steel 
backing  plates  with  stainless  steel  cladding  of  the  qualities  herein  speci- 
fied. The  clad  steel  shall  fulfill  the  requirements  of  the  Tentative  Speci- 
fications for  Corrosion-Resisting  Chromium-Nickel  Steel  Clad  Plate, 
Sheet,  and  Strip,  ASTM  Designation:  A264-59T,  of  the  American  Society 
for  Testing  Materials,  and  the  backing  plates  shall  be  ASTM  A201, 
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Grade  B Firebox  Steel,  hereinbefore  specified.  Stainless  steel  cladding 
shall  be  Type  316L  having  a carbon  content  not  greater  than  .03  percent 
prior  to  cladding  and  not  greater  than  .04  percent  after  cladding.  The 
thickness  of  the  stainless  steel  cladding  shall  be  not  less  than  15  percent 
of  the  total  thickness  of  the  completely  fabricated  clad  steel.  The  quality 
of  the  bond  between  the  cladding  and  the  backing  metal  shall  fulfill  the 
requirements  of  Section  7 (a)  (3)  of  the  above  specifications,  ASTM  Desig- 
nation: A264-59T.  All  clad  steel  used  in  the  fabrication  of  the  pipes  so 
designated  on  the  drawings  shall  have  backing  plates  that  conform  to  the 
requirements  of  ASTM  A201  for  firebox  steel  hereinbefore  specified  with 
the  additional  requirement  that  the  plate  shall  also  conform  to  the  re- 
quirements of  ASTM  A300  and  A435  hereinbefore  specified. 

All  surfaces  of  the  clad  steel  plate  shall  be  cleaned  and  descaled 
in  the  mill  by  means  of  the  sodium  hydride  descaling  process  developed 
by  the  E.  I.  Dupont  De  Nemours  and  Company,  Incorporated,  Wilmington, 
Delaware,  in  strict  accordance  with  their  recommendations  consisting  of 
immersion  of  the  metal  work  in  a bath  of  commercial  sodium  hydroxide 
containing  from  VA  to  2 percent  sodium  hydride  and  operated  at  a tempera- 
ture of  700  degrees  Fahrenheit,  followed  by  water  quenching,  baths  of 
acids,  and  water  rinsings.  Methods  other  than  the  sodium  hydride  process, 
for  cleaning  and  removing  mill  scale  from  the  clad  steel  plates,  may  be 
submitted  for  approval. 

Carbon  steel  flanges  and  blind  flanges  for  pipes  24  inches  in  diam- 
eter or  smaller,  the  18-inch  manhole  cover,  and  vent  fittings  shall  comply 
with  the  requirements  of  the  Tentative  Specifications  for  Forged  or  Rolled 
Steel  Pipe  Flanges,  Forged  Fittings,  and  Valves  and  Parts  for  General 
Service,  ASTM  Designation:  A181-59T,  Grade  II,  of  the  American  Society 
for  Testing  Materials.  Carbon  steel  flanges  and  blind  flanges  for  pipes 
larger  than  24  inches  in  diameter  and  the  36-inch  manhole  cover  shall 
comply  with  the  requirements  of  the  Tentative  Specifications  for  Forged 
or  Rolled  Steel  Pipe  Flanges,  Forged  Fittings,  and  Valves  and  Parts  for 
High-Temperature  Service,  ASTM  Designation;  A105-59T,  Grade  II,  of  the 
American  Society  for  Testing  Materials.  Purchase  orders  for  these  flanges 
and  fittings  shall  contain  the  requirement  that  all  certifications  must  be 
signed  by  an  officer  of  the  manufacturer  or  supplier  and  include  a copy  of 
the  manufacturer’s  test  report. 

Stainless  steel  plates,  sheets,  or  strips  which  are  to  be  used  in  the 
fabrication  of  portions  of  the  pipes  for  Release  Water  Pipe  Line  No.  6, 
including  its  branch  lines  6A,  6B,  and  6C,  or  are  to  be  used  for  marking 
plates,  rings,  or  for  other  ordered  uses,  shall  meet  the  requirements  of  the 
Tentative  Specifications  for  Corrosion-Resisting  Chromium  and  Chromium- 
Nickel  Steel  Plate,  Sheet,  and  Strip  for  Fusion-Welded  Unfired  Pressure 
Vessels,  ASTM  Designation:  A240-58T,  of  the  American  Society  for  Test- 
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ing  Materials,  Type  316L,  hot  rolled,  heat  treated  to  meet  the  mechanical 
properties  of  the  above  designated  specification  and  be  capable  of  meet- 
ing the  test  for  resistance  to  intergranular  corrosion.  The  requirement  for 
the  intergranular  corrosion  test  as  outlined  in  Section  12  of  the  above 
designated  specification  shall  be  incorporated  in  the  purchase  order  to 
the  mill,  and  the  material  furnished  shall  meet  the  requirements  of  this 
test.  The  plates  shall  be  blast  cleaned  or  pickled  at  the  mill. 

Stainless  steel  pipes,  for  uses  other  than  in  Release  Water  Pipe  Line 
No.  6,  and  which  are  less  than  12  inches  in  nominal  waterway  diameter, 
shall  comply  with  the  requirements  of  the  Tentative  Specifications  for 
Seamless  and  Welded  Austenitic  Stainless  Steel  Pipe,  ASTM  Designation: 
A312-59T,  Grade  TP  316L,  of  the  American  Society  for  Testing  Materials. 


■ *** 


Stainless  steel  flanges  and  fittings  shall  comply  with  the  require- 
ments of  the  Tentative  Specifications  for  Forged  or  Rolled  Alloy-Steel 
Pipe  Flanges,  Forged  Fittings,  and  Valves  and  Parts  for  High-Temperature 
Service,  ASTM  Designation:  A182-59T,  Grade  F 316L,  of  the  American 
Society  for  Testing  Materials.  Cast  stainless  steel  flanges  and  fittings 
may  be  permitted  in  lieu  of  rolled  or  forged  flanges  and  forged  fittings,  as 
approved.  Such  cast  stainless  steel  flanges  and  fittings  shall  comply  with 
the  requirements  of  the  Tentative  Specifications  for  Ferritic  and  Aus- 
tenitic Steel  Castings  for  High-Temperature  Service,  ASTM  Designation: 
A351-59T,  Grade  CF-8M,  of  the  American  Society  for  Testing  Materials, 
modified  to  limit  the  carbon  content  to  a maximum  of  0.03  percent. 
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Other  metals  for  the  work  under  Items  32,  33,  and  34  shall  comply 
with  the  requirements  of  the  appropriate  Standard  or  Tentative  Specifica- 
tions of  the  American  Society  for  Testing  Materials,  as  follows:  structural 
steel  where  welding  is  involved  — Structural  Steel  for  Welding,  ASTM 
Designation:  A373-58T;  structural  steel  for  approved  bracing  or  supports 
or  other  purposes  where  welding  is  not  involved  — Tentative  Specifica- 
tions for  Steel  for  Bridges  and  Buildings,  ASTM  Designation:  A7-58T: 
rivet  steel,  if  required  — Boiler  Rivet  Steel  and  Rivets,  ASTM  Designa- 
tion: A31-55:  electrodes  used  for  welding,  suitable  for  the  work  to  be 
done,  of  approved  size  and  classifications  - Mild  Steel  Arc-Welding 
Electrodes,  ASTM  Designation:  A233-58T  and  Corrosion-Resisting  Chro- 
mium and  Chromium-Nickel  Steel  Covered  Welding  Electrodes,  ASTM  Des- 
ignation: A298-55T,  as  appropriate.  Stainless  steel  and  carbon  steel 
threaded  fasteners,  washers,  and  taper  pins  shall  be  as  specified  under 
Section  32.15.  All  specimens  and  records  shall  be  furnished  and  analyses 
and  tests  made  as  provided  in  the  specifications  hereinbefore  cited.  The 
Engineer  shall  be  informed  in  advance,  of  all  times  of  rolling,  sampling, 
and  testing  and  shall  be  permitted  to  witness  such  of  these  operations  as 
he  desires.  Duplicate  samples  shall  be  furnished  to  the  Engineer  when- 
ever required. 
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Pipe  connections  for  vsnting,  placing  of  concrete  lining,  and  hydro- 
static testing,  lineup  clips,  strongbacks,  supporting  and  anchoring  de- 
vices, parts  of  the  internal  bracing,  the  test  bulkhead,  and  any  other 
articles  welded  to  the  conduit,  shall  be  of  approved  weldable  quality  steel 
having  a maximum  carbon  content  of  0.30  percent. 

Gaskets  and  protective  coatings  of  metalwork  shall  be  in  accordance 
with  Sections  32.17  and  32.18. 

Steels,  other  than  clad  or  stainless,  specified  in  this  section  of  the 
specifications,  are  referred  to  on  the  drawings  and  other  sections  of  these 
specifications  as  carbon  steel. 

Sect.  32.3  Except  as  modified  on  the  drawings  and  in  these  speci- 
fications,  the  design  and  construction  of  the  metal  work  under  Items  32, 

33,  and  34  shall  comply  with  the  general  requirements  and  the  require- 
ments for  electric  fusion  welding  of  the  American  Society  of  Mechanical 
Engineers  Boiler  and  Pressure  Vessel  Code,  Section  VIII,  Unfired  Pres- 
sure Vessels,  1959  Edition,  and  the  latest  addenda  thereto,  hereinafter 
called  the  Code.  Bolted  flanged  connections  shall  be  of  the  integral  and 
of  the  loose  types,  as  shown  on  the  drawings  or  approved,  and  where  not 
completely  dimensioned  on  the  drawings,  they  shall  be  designed  in  ac- 
cordance with  the  rules  of  the  Code.  Modification  of  these  rules,  made 
necessary  by  the  use  of  full  face  and  rubber  ring  gaskets,  shall  be  as 
approved.  The  location,  dimensions,  and  design  of  Code  test  heads  and 
bulkheads,  and  closure  of  openings  for  construction  purposes  and  the 
locations  for  vent  and  concreting  connections  shall  be  submitted  for 
approval.  The  working  pressure  in  these  structures,  including  water 
hammer,  will  be  about  86  pounds  per  square  inch. 

Sect.  32.4  The  Contractor  shall  submit  for  approval  the  arrangement  F.bric.uo«. 
and  details  of  shop  and  field  longitudinal  and  circumferential  joints  he 
proposes  to  use  in  fabricating  and  erecting  the  steel  release  water  cori- 
duit.  Shop  and  field  longitudinal  joints  shall  be  alternated  and  oriented, 
as  approved.  Details  of  longitudinal  and  circumferential  joints  for  the  clad 
steel  pipes  and  stainless  steel  pipes  shall  be  submitted  for  approval. 

Except  where  shipping  clearances  or  stress  relieving  facilities  place  a 
limitation  on  the  size  of  a section  of  the  steel  release  water  corrduit 
which  may  be  fabricated  in  the  shop,  all  longitudinal  joints  shall  be 
welded  in  the  shop.  Before  approval  will  be  given  for  fabricating  any 
section  of  conduit  in  a manner  requiring  the  welding  of  longitudinal  joints 
in  the  field,  the  Contractor  shall  submit  satisfactory  eviderice  that  the 
entire  section  cannot  be  stress  relieved  or  ship^d  by  truck  or  by  rail 
without  resorting  to  the  use  of  longitudinal  field  joints. 
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All  parts  of  the  conduits  and  pipes  shall  be  accurately  cut  and  formed 
to  the  shapes  and  dimensions  shown  on  the  approved  drawings.  All  oper- 
ations of  fabrication  and  erection  shall  be  done  in  accordance  with  the 
best  shop  and  field  practice  for  electric  welding  for  the  type  and  kind  of 
welding  required  and  as  approved  by  the  Engineer. 

The  cutting  of  plates  to  size  shall  be  by  approved  methods  that  will 
not  injure  the  plates.  The  edges  of  plates  shall  be  accurately  machined, 
planed  or  milled  to  straight  lines,  true  and  smooth  and  shall  be  free  of 
surface  cracks,  and  shall  be  of  such  shapes  and  dimensions  as  to  allow 
thorough  fusion  and  complete  penetration  of  the  welded  joints.  In  special 
cases  where  satisfactory  evidence  is  submitted  that  it  is  not  practicable 
to  cut  plates  or  prepare  edges  as  specified  above,  flame  cutting  or  other 
approved  methods  will  be  permitted.  However,  the  edges  to  be  welded 
shall  be  uniformly  smooth  and  shall  be  free  of  all  loose  scale  and  slag 
accumulations  before  welding. 

Before  the  plates  are  rolled,  the  edges  of  the  plates  shall  be  formed 
to  the  required  curvature  by  acceptable  methods.  The  plates  shall  be  cold 
rolled,  except  as  otherwise  approved,  to  the  required  curvature  which 
shall  be  continuous  and  uniform  from  edge  to  edge.  The  rolls  shall  be  of 
sufficient  length  and  of  ample  strength  for  the  dimensions  and  thickness 
of  the  plate  being  rolled. 

All  parts  shall  be  adjusted  to  an  accurate  fit  and  shall  be  properly 
marked.  Structural  shapes  shall  be  bent  accurately  to  the  curves  required, 
and  the  surfaces  which  will  come  in  contact  when  fabricated  shall  be  free 
from  burrs  and  shall  bear  over  the  entire  contact  surfaces. 

All  machining  shall  be  expertly  done  and  held  strictly  within  the 
tolerances  shown  on  the  drawings.  The  stainless  steel  weld  inlays  on 
steel  flanges  shall  be  machined  flush  with  the  finished  surfaces  of  the 
flanges.  The  faces  of  the  flanges  shall  be  machined  to  finishes  specified 
on  the  drawings  or  as  approved  and  shall  be  truly  perpendicular  to  the 
axes  of  the  pipes.  Excessively  heavy  cuts  will  not  be  permitted;  a suffi- 
cient number  of  cuts  shall  be  made  to  avoid  straining  the  material,  and 
carbide  tipped  tools  shall  be  used  as  required  to  avoid  contamination  of 
the  finished  surfaces  of  stainless  steel.  Particular  attention  is  directed 
to  the  necessity  for  completing  all  welding,  stainless  steel  weld  inlays, 
and  stress  relieving  before  the  faces  of  the  flanges  are  machined.  Except 
as  other%vise  shown  on  the  drawings,  the  tolerances  for  the  circumferences 
of  the  sections  shall  be  plus  3/8  inch,  minus  zero,  for  the  steel  release 
water  conduit,  and  plus  1/8  inch,  minus  zero,  for  the  clad  metal  pipes. 
The  out-of-roundness  at  any  cross  section,  measured  by  the  difference 
between  the  maximum  and  minimum  diameters,  shall  not  exceed  one  inch 
for  the  steel  release  water  conduit  and  shall  be  the  very  minimum  that  can 
be  obtained  by  the  best  workmanship  for  the  clad  steel  and  stainless 
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steel  pipes.  The  exterior  surfaces  of  the  plain  ends  of  the  clad  steel  and 
stainless  steel  pipes  shall  be  free  from  indentations,  projections,  or  roll 
marks  in  order  to  make  a tight  contact  with  the  rubber  gaskets  of  the  pipe 
couplings.  The  alignment  of  finished  pipe  and  conduit  sections  shall  be 
truly  straight  with  walls  parallel  to  the  axis  of  the  pipe  or  conduit  and  the 
ends  perpendicular  to  their  axes.  Faulty  alignment  shall  not  exceed  3/16 
inch  from  a line  parallel  to  the  axis  of  the  pipe  or  conduit.  Completed 
sections  shall  have  no  reverse  curvature,  kinks,  or  injuries,  and  no 
change  of  curvature  except  as  shown  on  the  drawings. 

Connections  which  the  Contractor  may  require  for  vents,  for  hydro-  Speci«t 
static  testing,  or  for  placing  concrete  linings  and  which  are  approved, 
shall  be  fabricated  in  the  shop  before  stress  relieving.  All  other  details, 
as  shown  on  the  drawings  or  ordered,  shall  be  carefully  located  and  com- 
pletely fabricated  in  the  shop.  All  holes  in  the  plates  of  the  steel  release 
water  conduit  may  be  made  either  by  drilling  or  by  means  of  burning, 
reaming  to  the  proper  size,  a.id  cleaning  of  the  edges  by  grinding.  All 
holes  in  the  clad  steel  pipes  shall  be  made  by  drilling.  In  order  to  prevent 
incipient  corrosion,  special  efforts  shall  be  made  at  all  times  to  keep  the 
stainless  steel  surfaces  of  the  clad  steel  and  the  stainless  steel  pipes 
and  of  the  various  stainless  steel  parts  from  coming  in  contact  with 
metals  other  than  stainless  steel.  The  interior  of  clad  steel  pipes  shall 
be  protected,  during  erection  in  the  field  and  concrete  lining  operations, 
by  wooden  planks  or  other  approved  means. 

Bracing  of  the  type  shown  on  the  drawing  -r  of  alternate  design,  Bociaa. 
after  approval  as  to  detail  and  spacing,  shall  be  furnished  and  placed 
inside  the  steel  release  water  conduit  in  order  to  maintain  its  roundness 
and  prevent  overstressing  during  fabrication,  transportation,  hydrostatic 
testing  in  the  shop  and  in  the  field,  and  erection  in  the  field.  Additional 
approved  internal  bracing  which  may  be  required  for  supporting  the  weight 
of  concrete  to  be  placed  around  the  conduit  and  pipes  shall  not  be  in- 
cluded for  payment  under  Items  32,  33,  or  34,  but  shall  be  considered  as 
included  in  the  work  of  Item  14.  The  bracing  of  the  steel  release  water 
conduit  may  be  attached  by  welding  or  by  means  of  steel  welding  studs, 
as  approved.  The  carbon  content  of  the  steel  welding  studs  shall  not 
exceed  0.23  percent.  The  studs  shall  be  a full  base,  granular  flux  filled 
type  equal  to  that  made  by  Nelson  Stud  Welding  Division  of  Gregory  In- 
dustries, Inc.,  Lorain,  Ohio.  Controls,  equipment,  and  the  method  for 
welding  the  studs  to  the  steel  conduit  shall  be  as  specified  by  the  manu- 
facturer, unless  otherwise  approved.  The  welders  who  apply  and  later 
remove  the  studs  shall  be  qualified  as  specified  in  Section  32.7. 

The  test  bulkhead  for  the  release  water  conduit  shall  be  of  approved 
Code  design.  It  may  be  attached  to  the  conduit  by  welding.  Removal  of 
the  bulkhead  may  be  done  by  an  approved  flame  cutting  method  provided 
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the  work  is  done  by  a qualified  burner  and  provided  the  flame  is  kept  far 
enough  from  the  conduit  so  as  to  prevent  gouging  or  other  damage.  Any 
damage  to  the  conduit  that  may  result  from  these  operations  shall  be 
repaired  by  welding  and  grinding.  After  removal,  the  field  test  bulkhead 
shall  be  cut  into  sections  that  can  be  transported  and  taken  out  of  the 
conduit  without  damage  to  any  part  of  the  conduit,  pipes,  or  venturi  meter. 


Sect.  32.5  At  approved  stages  in  the  shop  operations,  mill  scale, 
rust,  dirt,  and  other  foreign  matter  shall  be  removed  from  the  metal  work 
under  Items  32,  33,  and  34.  After  complete  fabrication,  including  stress 
relieving  and  machining,  the  steel  release  water  conduit  and  clad  steel 
pipes  shall  be  cleaned  on  the  interior  and  exterior  surfaces  by  sandblast- 
ing. Such  sandblasting  shall  include  structural  steel  parts  and  unmachined 
surfaces  of  flanges.  Stainless  clad  surfaces  shall  be  sandblasted  with 
new  clean  sand  of  approved  sizes.  Sand  used  for  the  cleaning  of  the 
backing  plates  of  the  clad  steel  pipes  and  of  steels  other  than  stainless 
shall  not  be  used  on  the  cladding.  Subsequent  operations  in  the  shop  and 
in  the  field  shall  be  so  conducted,  as  to  avoid  rusting  of  the  steel  and  to 
keep  the  metal  surfaces  free  from  dirt  and  foreign  matter  in  order  to  reduce 
the  amount  of  required  cleaning  prior  to  field  assembly  and  prior  to  the 
work  under  other  items  of  depositing  concrete  masonry  around  or  inside 
the  conduit  and  pipes.  To  this  end,  the  surfaces  of  the  metal  work  of  the 
conduit  and  pipes,  immediately  after  sandblasting,  shall  be  protected  by 
coatings,  to  the  extent  shown  on  the  drawings  and  as  specified  in  Sec- 
tion 32.18. 
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Sect.  32.6  The  welding  procedures  shall  be  qualified  in  accordance 
with  the  requirements  of  the  ASME  Boiler  and  Pressure  Vessel  Code, 
Section  IX,  Qualification  Standard  for  Welding  Procedures,  Welders  and 
Welding  Operators,  1959  Edition,  and  all  addenda  thereto,  of  the  American 
Society  of  Mechanical  Engineers.  At  the  earliest  practicable  date,  the 
Contractor  shall  submit  for  approval  complete  procedure  specifications 
with  drawings  for  both  shop  and  field  welding  work  in  accordance  with 
Appendix  II,  QA-IO,  of  Section  IX  of  the  Code  and  shall  prepare  test  welds 
made  in  accordance  with  the  approved  procedures.  The  test  welds  shall 
be  made,  radiographed,  stress  relieved,  and  tested  according  to  the  re- 
quirements of  Section  IX  of  the  Code,  under  the  supervision  of  the  Engi- 
neer. Test  welds  for  the  shop  joints  shall  be  made  by  the  fabricator,  and 
include  impact  tests  as  outlined  in  UG-84  of  Section  VIII  of  the  Code  for 
test  plates  made  of  materials  subject  to  impact  tests  at  the  mill.  Test 
welds  for  the  field  joints  shall  be  made  by  the  Contractor  or  by  an  agent 
approved  as  the  field  erector,  other  than  the  fabricator,  unless  the  fab- 
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ricator  is  also  the  field  erector.  The  Contractor  shall  furnish  all  materials 
and  bear  all  expenses  of  qualifying  the  welding  procedures. 

Sect.  32.7  All  welding  shall  be  done  by  welders  and  welding  oper-  TeW«s»«i 
ators  who  are  skillful  and  have  had  proper  and  adequate  experience  in  the  opentocs. 
method  of  welding  and  with  the  materials  to  be  used.  No  welder  or  welding 
operator  shall  be  employed  who  has  not  fully  satisfied  the  requirements  of 
Section  IX  of  the  ASME  Boiler  and  Pressure  Vessel  Code,  1959  Edition, 
and  all  addenda  thereto.  Performance  qualification  tests  of  each  welder 
and  welding  operator  employed  on  the  work  shall  be  made  in  accordance 
with  the  requirements  of  Section  IX  of  the  Code  under  the  supervision  of 
of  the  Engineer.  Additional  tests  may  be  required  as  the  work  progresses 
and  the  Engineer  may  demand  the  removal  of  any  welder  or  welding  oper- 
ator whose  work  is  not  satisfactory.  The  Contractor  shall  furnish  all 
materials  and  bear  all  expenses  of  qualifying  welders  or  welding  oper- 
ators. 

If  the  Contractor  elects  to  attach  internal  bracing  by  means  of  steel 
welding  studs,  the  operators  who  apply  the  studs  to  the  steel  release 
water  conduit,  as  specified  in  Section  32.4,  shall  be  qualified  to  do  this 
work  in  accordance  with  the  tests  recommended  by  the  manufacturer.  The 
qualifying  tests  shall  be  made  in  the  presence  of  the  manufacturer’s 
representative,  unless  otherwise  approved,  and  also  under  the  supervision 
of  the  Engineer.  If  the  studs  are  ordered  to  be  removed,  the  burners  shall 
qualify  to  do  this  work  under  the  supervision  of  the  Engineer.  Any  such 
work  shall  be  done  with  the  use  of  an  approved  torch  tip  and  without 
damage  to  the  steel  release  water  conduit. 
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Sect.  32.8  All  welding  shall  be  done  in  accordance  with  the  ap-  Teiuia*. 
proved  procedures.  Shop  and  field  joints  shall  be  of  approved  design  and 
cross  section  as  established  by  the  procedure  tests.  In  the  shop,  all 
longitudinal  and  circumferential  joints  shall  be  welded  by  automatic  weld- 
ing machines  using  a submerged  arc,  except  as  otherwise  approved.  Semi- 
automatic hand  welding  with  shielded  arcs  will  be  permitted  as  approved 
by  the  Engineer  on  special  work  that  cannot  be  welded  on  automatic 
machines.  In  the  field,  all  joints  shall  be  hand  welded  except  as  the 
Contractor  may  elect  to  use  approved  automatic  machines  for  joints 
adapted  to  such  procedure.  Where  required  by  the  Engineer,  the  sequence 
of  welding  shall  be  submitted  for  approval. 

The  edges  of  the  plates  at  longitudinal  and  circumferential  joints 
shall  be  accurately  matched  and  retained  in  position  during  the  welding 
operation.  Tack  welds  may  be  used  to  hold  the  edges  in  line  provided  the 
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tack  welds  are  removed  so  that  they  do  not  beccce  a part  of  the  joint. 
Particular  care  shall  be  taken  in  matching  up  ;he  edges  of  plates  at 
circumferential  joints  to  insure  that  all  joints  are  properly  aligned.  The 
edges  of  plates  when  in  position  for  welding  shall  he  practically  straight 
and  parallel.  For  manually  welded  joints,  the  maiiaun  gap  between  the 
edges  shall  be  no  more  than  1/8  inch  greater  than  the  approved  root 
opening.  The  maximum  permissible  parallel  misalignment  shall  be  3/16 
inch.  Special  attachments,  such  as  lineup  clips  ud  strong  backs,  shall 
be  welded  by  qualified  welders  and  removed  by  chipping  or  grinding,  and 
any  remaining  scars  in  the  plate  shall  be  welded  and  ground  flush  with 
the  plate  surface.  Unless  otherwise  shown  on  the  drawings,  double  welded 
butt  joints  shall  be  used  for  the  shop  and  field  longitudinal  and  ciicum* 
ferential  joints,  except  where  backing  pieces  may  be  used  for  temporarily 
joining  sections  for  the  shop  hydrostatic  tests.  Xzy  such  backing  pieces 
shall  be  of  the  same  material  as  the  base  metal  aid  shall  be  attached  by 
fillet  welding.  Care  shall  be  exercised  in  the  recoval  of  backing  pieces 
and  any  damage  resulting  from  these  operations  -hall  be  repaired  by 
welding  and  grinding.  All  welds  shall  be  made  in 
have  minimum  residual  stresses  in  the  welds  afi 
uniform  distribution  of  the  load  throughout  the  v 
tendency  to  produce  eccentric  loading  or  shear  ir 
adjacent  thereto. 

Welding  shall  not  be  performed  when  the  ttr-perature  of  the  base 
metal  is  less  than  ten  degrees  Fahrenheit  or  wien  the  surfaces  to  be 
welded  are  wet  from  rain,  snow,  or  ice.  Unless  the  operator  and  the  work 
are  protected  in  an  approved  manner,  no  welding  shall  be  done  during 
periods  of  high  wind.  At  temperatures  between  ten  and  40  degrees  Fahren' 
heit,  the  base  metal  for  a minimum  distance  of  three  inches  on  each  side 
of  the  weld  groove  shall  be  preheated  to  a minimum  temperature  of  150 
degrees  Fahrenheit  before  the  welding  is  starte:.  Preheating  shall  be 
continued  around  the  joint  to  the  extent  necessary  :o  maintain  the  required 
temperature. 

The  Contractor  shall  provide  adequate  ventilation  during  welding 
operations,  shall  provide  proper  storage  of  electroies  to  prevent  moisture 
in  their  coating,  and  shall  maintain  the  weldiiz  machines  and  their 
ammeters  and  voltmeters  in  first  class  working  condition  in  order  to 
secure  good  welding.  Both  surfaces  of  steel  plates  that  are  to  be  joined 
by  automatic  welding  machines  shall  be  ground  to  clean  metal  for  a 
distance  of  one  inch  on  each  side  of  such  joints  pnor  to  welding.  Under- 
cutting or  sharp  shoulders  along  the  sides  of  the  finished  welds  will  not 
be  permitted.  If  welding  is  interrupted  for  any  reason,  special  care  shall 
be  taken,  when  welding  is  resumed,  to  get  full  penetration  and  thorough 
fusion  between  the  weld  metal  and  the  plates  and  the  weld  metal  pre- 
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viously  deposited,  chipping  being  done  as  required.  All  slag  and  scale 
shall  be  removed  from  each  deposited  layer  of  welded  metal  before  addi- 
tional weld  metal  is  applied  to  its  surface. 

All  butt  welds,  except  when  produced  with  the  aid  of  backing  plates, 
shall  have  the  root  of  the  initial  weld  gouged,  chipped,  or  otherwise  re- 
moved to  sound  metal  before  welding  is  started  from  the  second  side.  No 
weld  or  other  metal,  except  as  shown  on  the  approved  drawings,  shall 
project  more  than  1/16  inch  from  the  plates  into  the  finished  carbon  or 
stainless  steel  pipe.  The  welds  shall  be  built  up  uniformly  from  the 
surface  of  the  plate  to  a maximum  at  the  center  of  the  weld,  not  exceeding 
3/32  inch  on  the  outside  and  1/16  inch  on  the  inside  of  the  pipe.  Parti- 
cular attention  is  called,  however,  to  the  importance  of  the  requirement 
that  there  shall  be  no  valley,  groove,  or  sharp  shoulder  along  the  edge  or 
in  the  center  of  the  weld,  but  that  the  deposited  metal  shall  be  fused 
smoothly  and  uniformly  into  the  plate  surface,  and  the  finish  of  the  welded 
joints  shall  be  reasonably  smooth  and  free  from  irregularities,  grooves,  or 
depressions.  The  interior  and  exterior  surfaces  of  the  welded  joints  within 
the  critical  zones  of  the  manifold  designated  on  the  drawings  shall  be 
ground  and  repaired  by  welding  as  necessary  to  obtain  smooth  welded 
joints  that  blend  into  the  adjacent  plate  surfaces.  Weld  reinforcements  on 
the  inside  of  clad  steel  pipes  shall  be  removed  flush  with  the  surface  of 
the  plate.  Stainless  steel  and  stainless  steel  welds  shall  be  protected 
from  contamination  by  carbon  steel  and  shall  be  cleaned  with  stainless 
steel  wool,  stainless  steel  brushes,  or  other  approved  means. 

After  all  field  welding  has  been  completed,  the  heat  affected  zones 
at  the  joints  shall  be  cleaned  to  bare  metal  and  recoated  in  accordance 
with  the  requirements  of  Section  32.18.  The  interior  and  exterior  coatings 
of  the  steel  pipe  and  conduit  shall  be  maintained  in  first  class  condition 
by  touching  up  or  by  recoating,  as  required,  until  the  concrete  masonry 
has  been  placed. 


Sect.  32.9  Welds  of  the  metal  work  under  Items  32,  33.  and  34  shall 
be  subjected  to  examination  for  defects  by  the  Contractor  and/or  by  The 
City  to  the  extent  and  as  indicated  by  the  symbols  and  notes  on  the  draw- 
ings and  in  accordance  with  these  specifications.  Except  as  otherwise 
noted  on  the  drawings,  the  stainless  steel  pipes  12  inches  in  diameter 
or  larger  shall  be  radiographed  to  the  extent  shown  on  the  drawing.  Stain- 
less steel  pipes  smaller  than  12  inches  in  diameter  will  not  require  radio- 
graphic  examination. 

The  preparation  of  the  shop  and  field  welds  for  radiozraphic  exami- 
nation,  the  radiography,  the  interpretation  of  the  radiographs,  and  the  re- 
pair of  defects  shall  be  in  accordance  with  the  rules  of  Pars  graphs  UW-51 
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and  UW-52,  Section  VIH,  of  the  ASMK  fJoiler  and  Pressure  Vessel  Code, 
1959  Edition,  and  as  approved  by  the  Engineer,  except  for  spot  radio- 
graphs. The  minimum  extent  of  spot  radiographic  examination  shall  be  one 
spot  examination  on  each  circumferential  weld  and  one  spot  examination 
on  each  longitudinal  weld  between  two  successive  circumferential  welds. 
The  minimum  length  of  spot  examination  shall  be  12  inches  and  the  po- 
rosity shall  be  treated  in  the  same  manner  as  required  by  the  Code  for  com- 
plete radiographic  examination.  All  radiographic  examination  in  the  shop 
shall  be  done  by  the  Contractor.  The  radiographic  examination  in  the 
field  will  be  performed  by  and  at  the  expense  of  The  City,  and  is  not  in- 
cluded as  part  of  the  work  under  Item  32.  At  such  times  as  ordered  by  the 
Engineer,  the  Contractor  shall  prepare  designated  field  welded  joints  for 
radiographic  examination,  provide  a clean,  dry,  sheltered,  and  unencum- 
bered working  space  around  each  such  joint  and  then  cease  all  operations 
in  the  vicinity  of  these  joints.  He  shall  lend  all  assistance  necessary  for 
authorized  personnel  to  gain  safe  access  to  the  various  portions  of  the 
joints  to  be  radiographed  and,  during  exposure  of  the  joints  to  radiographic 
examination,  shall  post  watchmen  and  erect  wooden  barricades,  as  ordered 
to  keep  the  area  clear  of  unauthorized  persons.  The  Contractor  shall  as- 
sign a qualified  welder  to  promptly  make  the  repairs  required  as  a result 
of  the  radiographic  examination  of  the  original  welds  and  any  repair  weld- 
ing. All  repair  weld  areas  shall  be  reexamined  radiographically  and  shall 
comply  with  the  requirements  of  Paragraph  UW-51  (m)  of  the  Code.  Except 
for  ordered  wooden  barricades,  no  direct  payment  will  be  made  to  the 
Contractor  for  any  necessary  repair  welding,  for  any  delays  in  the  work 
caused  by  the  radiographic  examination  of  the  field  joints  by  The  City  or 
for  the  cost  of  any  labor,  materials,  equipment,  and  services  that  may  be 
required  to  be  furnished  by  the  Contractor  to  permit  The  City  to  do  the 
field  radiographing  specified  herein,  but  the  cost  thereof  shall  be  con- 
sidered as  having  been  included  in  the  price  stipulated  for  Item  32. 

drawings  or  ordered,  stainless  steel  welds  shall 
be  examined  by  the  liquid  penetrant  method  made  in  accordance  with  the 
appropriate  requirements  of  the  Military  Standard  MIL.  STD.  271A  (Ships) 
dated  2 January  1959,  of  the  Department  of  Defense.  Defects  shall  be  re- 
moved and  the  areas  repaired  and  reexamined  as  specified  above. 

piucie*  shown  on  the  drawings  or  ordered,  certain  welds  shall  be  ex- 

cxamination.  oniined  by  the  dry  powder  magnetic  particle  method  in  accordance  with  the 
requirements  of  the  Tentative  Method  for  Dry  Powder  Magnetic  Particle 
Inspection,  ASTM  Designation:  E109'57T,  of  the  American  Society  for 
Testing  Materials. 

Shop  radiographic,  penetrant,  and  magnetic  particle  examinations  and 
their  interpretations  will  be  done  by  the  Contractor.  Field  radiographic  and 
magnetic  particle  examinations  and  their  interpretations  will  be  done  by 
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The  City.  All  interpretations  of  shop  examinations  will  be  reviewed  by 
the  Engineer. 

All  defects  that  are  disclosed  by  the  shop  and  field  examinations 
shall  be  satisfactorily  repaired  by  the  Contractor  to  the  extent  ordered  and 
shall  be  reexamined. 

The  Contractor  shall  supply  electric  energy  and  light  required  for  the 
magnetic  particle  examinations  to  be  made  in  the  field. 

Sect.  32.10  The  shop  welded  joints  of  the  release  water  conduit  Sucsi 
and  clad  steel  pipes,  after  being  examined  in  accordance  with  Section  32.9  '*'****“»• 
and  any  defects  repaired,  shall  be  stress  relieved  according  to  the  rules 
of  Paragraph  UW-40  of  the  Code.  Stress  relieving  in  the  shop  shall  be  done 
by  heating  each  completely  fabricated  section  in  an  oven,  as  approved. 

Stress  relieving  of  field  joints  will  not  be  required. 

Sect.  32.11  The  sequence  of  operations  in  the  shop  and  in  the  field  EiimioMtoa 
in  welding  and  erecting  the  release  water  conduit  shall  be  such  that  when 
any  two  sections  are  joined  by  welding,  one  of  the  sections  shall  be  sup- 
ported  on  rollers  or  lubricated  plates  in  an  approved  manner  to  minimize 
restraint.  If  the  inspection  of  root  passes  of  tliese  welds  reveals  cracks, 
the  supports  of  the  free  end  shall  be  modified  to  the  extent  required  to 
prevent  the  formation  of  these  root  pass  cracks. 


Sect.  32.12  The  steel  release  water  conduit  and  the  clad  steel  and  Hydtoit«tic 
stainless  steel  pipes  shall  be  subjected  to  hydrostatic  tests  up  to  130  ‘**'‘“*‘ 
pounds  per  square  inch  pressure,  as  hereinafter  specified.  The  hydrostatic 
tests  shall  not  be  conducted  when  the  temperature  of  the  air,  the  water,  or 
the  metal  in  the  conduit  or  pipes  is  less  than  40  degrees  Fahrenheit. 
Hydrostatic  tests  in  the  shop  shall  be  performed  with  gaskets  of  the  kind 
shown  on  the  drawings  and  meeting  the  requirements  of  Section  32.17.  For 
the  shop  and  field  tests,  the  pressure  shall  be  applied  gradually  and  main- 
tained, at  stages  of  45,  90,  and  130  pounds  per  square  inch,  until  all 
welded,  bolted,  and  coupled  joints  have  been  thoroughly  inspected.  All 
defects  shall  be  acceptably  repaired  and  the  tests  repeated  as  ordered. 

Hydrostatic  tests  shall  be  made  in  the  shop  on  the  steel  release  water 
conduit  manifold  and  the  clad  steel  and  stainless  steel  release  water 
pipes.  The  flanged  sections  of  the  pipes  may  be  connected  together  for 
purposes  of  the  test. 

During  the  shop  hydrostatic  tests  of  the  release  water  pipes  the 
sleeve  type  and  segmental  type  couplings  furnished  under  Item  43  shall 
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be  in  place.  Sections  of  pipes,  connected  by  the  sleeve  type  couplings, 
shall  be  arranged  during  the  tests  with  a gap  of  approxinuitely  one  inch 
between  the  plain  ends  of  the  pipes,  and  the  sections  shall  be  adequately 
braced  at  the  ends  to  withstand  the  end  thrust  of  the  pipes  due  to  the 
hydrostatic  pressure. 


■ 4-.. 


After  shop  hydrostatic  tests  have  been  completed,  if  shipping  require* 
ments  make  it  necessary  to  cut  the  manifold  apart  into  smaller  sections, 
the  cuts  shall  be  made  at  approved  locations  and  the  joints,  resulting 
from  such  cuts,  shall  be  fully  prepared  in  the  shop  for  subsequent  field 
welding.  Cuts  will  not  be  permitted  at  existing  joints. 

Hydrostatic  tests  shall  be  made  in  the  field  on  the  release  water  con* 
duit  and  all  pipes  furnished  and  placed  under  Items  32,  33,  and  34.  The 
test  of  the  release  water  conduit  shall  be  made  after  it  is  in  final  position 
but  before  concrete  masonry  is  placed  around  or  within  it. 

As  required  or  approved,  sections  of  the  release  water  pipes  shall  be 
individually  hydrostatically  tested  before  concrete  masonry  is  placed 
around  them.  The  tests  on  the  remaining  portions  of  the  release  water 
pipes  shall  be  conducted  with  couplings,  valves,  anchorages,  and  the 
24*inch  by  18-inch  venturi  meter  in  final  position. 

An  approved  Code  steel  bulkhead  for  testing  shall  be  placed  in  the 
adjoining  section  of  the  release  water  conduit  which  was  placed  under 
another  contract  and,  if  required,  shall  be  provided  with  an  access  man- 
hole. If  the  bulkhead  is  to  be  welded  directly  to  the  release  water  con- 
duit, it  shall  be  fabricated  from  steel  complying  with  Section  32.2.  Re- 
moval or  the  bulkhead  shall  be  in  the  manner  stated  in  Section  32.4. 

One  24-,  one  54-,  one  60-,  and  one  72-inch  blind  flanges  are  to  be 
furnished  by  the  Contractor  under  Item  32  and  stored  in  the  release  water 
chamber.  These  blind  flanges  and  all  others  to  be  furnished  and  perma- 
nently placed  in  the  work  under  Item  32,  may  be  used  for  purposes  of  the 
shop  and  field  hydrostatic  tests.  After  tests  are  completed,  any  damage 
to  the  metal  and  protective  coatings  shall  be  satisfactorily  repaired.  Be- 
fore being  stored  in  the  release  water  chamber,  the  unfinished  surfaces 
of  the  blind  flanges  shall  be  given  an  additional  coat  of  “Tarset-Thin*,  or 
approved  equal,  in  accordance  with  Section  32.18  and  all  other  surfaces, 
including  the  bolt  holes,  shall  be  coated  with  “1977  Texaco  Rustproof 
Compound  L“,  as  manufactured  by  Texaco,  Incorporated,  New  York,  N.Y., 
or  approved  equal,  applied  at  the  rate  of  one  gallon  per  25  square  feet. 
Under  Item  32,  the  Contractor  shall  furnish  all  approved  temporary  test 
heads,  bulkhead,  threaded  fasteners,  bracing,  and  supports.  Gaskets, 
water,  hydraulic  pumps,  electricity,  pressure  gages,  electric  strain  gages, 
instruments,  labor,  and  other  materials  and  equipment  required  to  satis- 
factorily complete  the  tests,  will  be  considered  as  included  in  the  prices 
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of  Items  32,  33,  and  34.  To  avoid  possible  damage  to  the  flanges,  no  tem- 
porary test  heads  or  blind  flanges  may  be  used  or  reused  unless  approved 
by  the  Engineer. 

As  part  of  the  work  of  the  hydrostatic  tests  in  the  shop,  tests  shall 
be  conducted  by  the  Contractor  to  determine  the  stresses  developed  in  the 
critical  zones  of  the  manifold  while  under  pressures  in  steps  of  45,  90, 
and  130  pounds  per  square  inch.  Strain  measurements  shall  be  taken  by 
strain  gages  placed  inside  and  outside  the  manifold  at  locations  deter- 
mined by  the  Engineer.  The  gages  shall  be  SR-4  strain  gages  manufactured 
by  the  Electronics  and  Instrumentation  Division  of  the  Baldwin-Lima- 
Hamilton  Corporation,  Waltham,  Massachusetts,  or  approved  equal.  The 
Contractor  shall  furnish  and  install  300  gages,  one-element,  two-element, 
and  three-element,  as  ordered,  containing  a total  of  500  strain  elements, 
and  in  addition  he  shall  provide  the  required  number  of  dummy  gages 
needed  for  temperature  effect  corrections,  and  the  necessary  electrical 
instruments  for  switching  and  measuring  the  strains.  Dummy  gages  shall 
be  applied  to  pieces  of  the  plate  used  for  the  fabrication  of  the  manifold. 
These  plates  and  gages  shall  be  mounted  on  the  manifold  so  as  to  main- 
tain the  same  temperature  as  that  existing  in  the  walls  of  the  manifold. 
A number  of  strain  gages  shall  be  located  inside  the  manifold,  as  directed 
by  the  Engineer,  and  the  waterproofed  strain  gage  wires  shall  be  passed 
through  an  approved  watertight  gland  to  the  electrical  instruments.  The 
preparation  and  cleaning  of  the  surfaces  of  the  manifold,  the  application, 
moistureproofing,  and  testing  of  the  strain  gages,  and  the  reading  of  the 
strain  gage  instruments  shall  be  done  in  accordance  with  the  recommen- 
dations of  the  manufacturer,  under  the  supervision  of  the  manufacturer's 
representative,  and  in  the  presence  of  the  Engineer. 

Prior  to  the  shop  hydrostatic  test  the  Contractor  shall  prepare  and  test 
specimens  of  the  actual  steels  used  in  the  fabrication  of  the  critical  zones 
of  the  manifold  designated  on  the  drawings  including  the  carbon  steel  and 
the  stainless  clad  plate  to  determine  the  true  stress-strain  curve.  Young’s 
Modulus,  and  Poisson’s  Ratio.  The  Contractor  shall  provide  at  least  two 
test  specimens  from  each  of  the  plates  to  be  tested.  The  determinations 
of  Young’s  Modulus  and  Poisson’s  Ratio  shall  be  made  in  accordance  with 
the  Tentative  Method  for  Determination  of  Young’s  Modulus  at  Room  Temp- 
erature, ASTM  Designation:  E111-59T,  and  the  Tentative  Method  for  De- 
termination of  Poisson’s  Ratio  at  Room  Temperature,  ASTM  Designation: 
E132-58T,  except  that  approved  SR-4  strain  gages  shall  be  used  instead 
of  extensometers.  The  stress-strain  curve  shall  be  obtained  by  means  of 
an  autographic  strain  recorder.  The  test  specimens  shall  be  subjected  to 
the  same  heat  treatment  as  the  manifold.  These  tests  shall  be  made  on  an 
approved  testing  machine  which  has  been  calibrated  just  prior  to  the  tests 
and  the  tests  shall  be  witnessed  by  the  Engineer.  The  results  of  these 
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tests  shall  be  submitted  to  the  Engineer  at  least  two  weeks  prior  to  the 
start  of  the  shop  hydrostatic  test. 

The  instruments  used  for  switching  and  strain  measurements  shall  be 
especially  designed  for  use  with  SR-4  strain  gages  and  shall  be  equal  to 
those  manufactured  by  the  Baldwin-Lima-Hamilton  Corporation.  Areas  on 
the  manifold  near  the  branch  connections  shall  be  thoroughly  cleaned  of 
all  oil,  grease,  and  dirt  to  the  satisfaction  of  the  Engineer.  These  areas 
shall  be  given  a coat  of  white  Portland  cement,  lime,  or  other  approved 
material  for  the  purpose  of  visibly  indicating  areas  of  stress  concentration 
during  the  hydrostatic  tests.  Strain  measurements  shall  be  taken  and  re- 
corded for  all  strain  gage  elements  at  each  of  the  three  pressure  steps  of 
45,  90,  and  130  pounds  per  square  inch.  After  reducing  the  pressure  to 
zero,  the  above  procedure  of  making  the  strain  measurements  shall  be  re- 
peated. Before  the  strain  measurements  are  repeated,  all  strain  gage  ele- 
ments shall  be  checked  to  determine  that  zero  strains  exist.  Twelve  photo- 
graphs, 8M  inches  by  11  inches  in  size,  of  the  shop  tests  on  the  manifold 
shall  be  taken  as  directed  and  incorporated  in  a report  describing  the 
equipment  used  in  the  test  and  the  method  of  testing,  and  containing  tabu- 
lations of  recorded  and  computed  test  data.  The  Contractor  shall  submit 
the  report  in  quadruplicate  together  with  the  negatives  of  the  photographs 
which  shall  become  the  property  of  the  Board. 


■■■rife- 


For  all  hydrostatic  tests,  at  least  two  high  quality  pressure  gages 
shall  be  used  for  determining  the  test  pressures.  The  pressure  gages  shall 
be  tested  and  calibrated  just  prior  to  and  immediately  after  completion  of 
the  shop  and  field  hydrostatic  tests.  The  testing  and  calibrating  of  the  .T 

gages  shall  be  done  in  the  presence  of  the  Engineer  or  certified  to  by  an 
approved  testing  laboratory. 


Sect.  32.13  The  Contractor  shall  submit  in  full  detail,  for  approval 
by  the  Engineer,  the  proposed  method  and  sequence  of  operations  for  the 
fabrication  and  erection  of  all  the  work  under  Items  32,  33,  and  34  and 
the  hydrostatic  testing  as  specified  in  Section  32.12.  Before  commencing 
any  fabrication,  the  Contractor  shall  obtain  approval  by  the  Engineer  of 
shop  drawings. 

In  preparing  the  field  erection  and  testing  procedure,  attention  is  di- 
rected to  the  fact  that  the  143-inch  by  102-inch  venturi  castings  and  cones, 
furnished  by  The  City  and  installed  under  Item  39,  must  be  placed  within 
the  venturi  enlargement  section  of  the  release  water  conduit  during  the 
erection  of  that  conduit.  After  field  hydrostatic  tests  have  been  completed, 
the  castings  and  cones  shall  be  accurately  positioned  and  holes  trepanned 
through  the  conduit  for  the  installation  of  vent,  piezometer,  and  drain 
connections  for  the  venturi  meter. 
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The  Contractor  shall  obtain  approval  by  the  Engineer  of  testing  pro- 
cedures, materials,  instruments,  equipment,  and  details,  prior  to  the  com- 
mencement of  the  hydrostatic  teats  in  the  shop.  Shipment  of  the  metal 
work  under  Items  32,  33,  and  34  shall  not  be  made  before  the  Engineer  has 
approved  all  details  of  erection  and  of  the  hydrostatic  tests  to  be  made  in 
the  field. 

Sect.  32.14  The  stainless  steel  orifice  plates,  the  venturi  meters, 
and  valves  furnished  by  The  City  for  installation  under  Item  39,  and  the 
release  water  conduit,  clad  steel  and  stainless  steel  pipes  shall  be  in- 
stalled as  shown  on  the  drawings.  Sections  of  the  release  water  pipes  ad- 
joining the  valves  and  the  24-inch  by  18-inch  venturi  meter  shall  not  be 
fabricated  until  the  Contractor  is  given  the  flange  to  flange  lengths  of  the 
valves  and  venturi  meter  by  The  City.  The  Contractor  will  be  held  fully 
responsible  for  accurately  placing  the  parts  of  the  release  water  conduit 
and  release  water  pipes  that  are  to  be  bolted  to  the  venturi  meter  and 
valves.  These  parts  shall  be  in  correct  position,  with  axes  in  proper  align- 
ment and  with  flanges  parallel  so  that  setting  of  the  venturi  meter  and 
valves  can  be  accomplished  without  the  use  of  filler  plates,  tapered 
spacers,  or  other  devices.  After  aligning  the  waterway  surfaces  at  the 
joints,  in  the  field,  flanges  at  the  24-inch  by  18-inch  venturi  meter,  as 
indicated  on  the  drawings, shall  befitted  with  four  No.  10  taper  pins  each, 
unequally  spaced  aroung  the  flanges.  The  taper  pins  shall  be  machined 
from  the  same  grade  of  stainless  steel  as  the  bolts  furnished  under  Item  34 
and  shall  be  paid  for  under  that  ilem. 

Sect.  32.15  As  shown  on  the  drawings,  stainless  steel  washers  and 
threaded  fasteners,  such  as  screws,  bolts,  studs,  and  nuts,  shall  be  fur- 
nished and  installed  in  the  work  under  Item  34  for  all  stainless  steel 
flanged  joints,  for  the  manhole  covers,  for  the  78-inch  blind  flange,  for 
the  exposed  carbon  steel  flanged  joints  of  the  pipes,  for  bolts  of  anchoring 
devices  used  for  fastening  the  supports  of  the  aluminum  gratings,  and  for 
other  purposes  shown  on  the  drawings  or  ordered. 

As  shown  on  the  drawings,  carbon  steel  threaded  fasteners  shall  be 
furnished  and  placed  for  carbon  steel  flanged  joints  which  are  to  be  em- 
bedded in  concrete  masonry;  shall  be  furnished,  prepared  for  storage,  and 
stored  with  ordered  blind  flanges  in  the  release  water  chamber;  shall  be 
furnished,  as  approved,  for  use  during  the  hydrostatic  tests  on  the  conduit 
and  pipes;  and  shall  remain  the  property  of  The  City. 

Bolts,  studs,  and  nuts  will  be  provided  with  the  valves  which  will  be 
furnished  by  The  City  and  shall  be  placed  under  Item  39.  Bolts  and  nuts 
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for  pipe  couplings,  furnished  under  Item  43,  will  be  furnished  and  placed 
under  that  item. 

Taper  piaa.  Taper  pins  shall  be  furnished  and  placed  under  Item  34  in  the  flanges 

of  the  24-inch  by  18-inch  venturi  meter  and  the  adjoining  pipe  flanges  to 
maintain  accurate  alignment  of  the  waterway  surfaces. 

Sraiaieaa  Stainless  steel  for  screws,  bolts,  studs,  and  taper  pins  shall  comply 

‘htTaiiril  '****>  requirements  of  the  Tentative  Specifications  for  Alloy-Steel  Bolt- 
faateaaca.  ing  Materials  for  High-Temperature  Service,  ASTM  Designation;  A193-59T, 
Grade  B8F,  of  the  American  Society  for  Testing  Materials.  Stainless  steel 
for  nuts  and  washers  shall  comply  with  applicable  requirements  of  the 
Tentative  Specifications  for  Carbon  and  Alloy  Steel  Nuts  for  BoV# 
for  High-Pressure  and  High-Temperature  Service,  ASTM  Designation; 
A194-59T,  Grade  6,  of  the  American  Society  for  Testing  Materials. 

Carboa  ataci  Carbon  steel  for  bolts,  studs,  and  nuts  shall  comply  with  the  require- 
aad  BBiaT**’  I*"*®  of  Tentative  Specification  for  Low-Carbon  Steel  Externally  and 
Internally  Threaded  Standard  Fasteners,  ASTM  Designation:  A307-58T, 
Grade  B,  of  the  American  Society  for  Testing  Materials. 

One  tension  test  shall  be  made  for  each  lot  of  100  screws,  bolts,  or 
studs,  or  fraction  thereof,  of  each  size. 

Bolthcada  All  bolt  heads  and  nuts  shall  be  semi-finished,  hexagonal  in  shape, 

udaiita.  accordance  with  the  dimensions  of  the  Regular  Series  of  the  Ameri- 

can Standard  Specifications  for  Square  and  Hexagon  Bolts  and  Nuts 
(ASA  B18.2-1955),  unless  otherwise  shown  on  the  drawings  or  approved. 

Threads  shall  be  in  accordance  with  American  Standard  Specifications 
for  Unified  Threads  (ASA  Bl.  1-1960),  Coarse  Screw  Threads,  Class  2A 
and  2B,  carefully  threaded  so  as  not  to  injure  the  material  and  so  as  to 
produce  smooth,  clean  threads.  The  ends  of  studs  which  screw  into  tapped 
holes  shall  be  a wrench-tight  fit.  Sizes  1-1/8  inches  and  larger  shall  con- 
form to  the  American  Standard  8-Pitch  Thread  Series.  In  order  to  insure 
correct  Ht  of  threads,  the  nuts  shall  be  screwed  on  in  the  shop  to  all  bolts 
and  studs  of  the  kind  herein  specified,  and  the  articles  shall  be  shipped 
thus  assembled  and  prepared  for  shipment  in  compliance  with  the  require- 
ments of  Section  32.20.  Bolts  and  nuts  used  solely  for  making  shop  and 
field  tests  will  be  included  for  payment  under  Item  32;  such  bolts  and 
nuts  shall  be  of  an  approved  carbon  steel.  Bolts  and  nuts  used  for  shop  or 
Held  tests  shall  be  included  for  payment  only  once.  Bolts,  studs,  or  nuts 
which  will  ultimately  be  placed  in  the  work  or  stored  in  the  release  water 
chamber  may  be  used  in  the  shop  and  field  tests,  but  if  they  are  damaged 
during  their  use  in  the  tests  they  shall  be  replaced  at  no  additional  cost 
to  The  City. 

hMiMiaa  The  Contractor  shall  furnish  and  place  insulating  sleeves  and  washers 

MTwaahcfs.  stsinless  steel  threaded  fasteners,  as  called  for  on  the  drawings,  which 
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contact  dissimilar  metals  such  as  the  stainless  steel  parts  of  anchoring 
devices  for  the  aluminum  gratings  in  the  release  water  chamber.  These 
sleeves  and  washers  shall  be  bakelite,  as  manufactured  by  F.  H.  Maloney 
Company,  Houston,  Texas,  or  approved  equal. 

Sect.  32.16  Holes  for  bolts  in  flanges  shall  be  drilled  larger  than 
the  body  size  of  the  bolts  as  follows;  1/8  inch  larger  for  bolts  under 
1)4  inches  in  size,  3/16  inch  larger  for  1/4-inch  bolts  and  '4  inch  larger  for 
bolts  IX  inches  and  over  in  size.  All  bolt  holes  shall  be  spot  faced. 
Where  flanges  come  thicker  than  the  designed  dimensions,  the  spot  facing 
shall  be  carried  to  such  a depth  as  is  necessary  to  insure  the  proper  bear- 
ing for  bolt  heads  and  nuts  and  to  give  the  desired  grip.  Back  facing  of 
flanges  will  not  be  permitted  as  a substitute  for  spot  facing.  All  bolt 
holes  shall  be  in  true  alignment  with  the  bolt  circles  centered  on  the  axes 
of  the  pipes  and  the  axes  of  the  bolt  holes  shall  be  truly  perpendicular  to 
the  faces  of  the  flanges.  The  edges  of  the  holes  for  the  taper  pins  shall 
be  chamfered  to  facilitate  the  entrance  of  the  pins. 


Sect.  32.17  Unless  otherwise  shown  on  the  drawings  or  ordered, 
the  joints  of  flanged  pipes  24-inches  in  diameter  or  smaller  shall  be  made 
up  with  “Vellumoid",  full  face  paper  gaskets  1/32  inch  thick,  as  manu- 
factured by  the  Vellumoid  Company,  Worcester,  Massachusetts,  or  approved 

equal. 

With  the  exception  of  the  78-inch  flange  at  the  end  of  the  release 
water  conduit  manifold,  whose  joint  will  be  made  up  with  a “Vellumoid”, 
or  approved  equal  gasket,  all  joints  of  flanged  pipes  larger  than  24-inches 
in  diameter  and  the  18-inch  manhole  shall  be  made  up  with  round,  rubber 
ring  gaskets  as  shown  on  the  drawings.  The  rubber  shall  be  of  a compo- 
sition and  texture  to  assure  a watertight  and  permanent  seal  and  shall  be, 
in  all  respects,  the  equal  of  extruded  rubber  cord  made  by  the  Goodyear 
Rubber  Company,  New  York,  N.Y.  The  gaskets  shall  be  circular  in  cross 
section,  of  the  sizes  shown  on  the  drawings.  The  ends  of  the  gaskets 
shall  be  bevelled  and  vulcanized  in  an  approved  manner,  to  form  con- 
tinuous rings  of  the  required  diameters.  The  surfaces  of  the  rubber  gas- 
kets shall  be  smooth,  free  from  pits,  blisters,  pores,  cracks,  and  other 
imperfections.  Rubber  for  the  gaskets  shall  meet  the  following  physical 
requirements  when  tested  in  accordance  with  appropriate  sections  of  Fed- 
eral Test  Method  Standard,  Rubber:  Sampling  and  Testing  (Federal  Test 
Method  Standard  No.  601,  dated  April  12,  1955).  The  rubber  compound 
shall  consist  of  first  grade  natural  crude  rubber  and  suitable  pulverized 
fillers.  The  tensile  strength  shall  be  at  least  3,000  pounds  per  square 
inch.  The  elongation  at  rupture  shall  be  such  that  2 inch  gage  marks  shall 
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stretch  to  not  less  than  lOK  inches.  The  specific  gravity  shall  be  between 
1.16  and  1.22.  The  percent  of  cold  flow,  computed  as  100  times  the  change 
in  thickness  divided  by  the  original  thickness,  shall  not  exceed  10  per- 
cent. The  change  in  thickness  is  produced  by  subjecting  a disc  of  the  ma- 
terial 1/4-inch  thick  by  3/4  inch  in  diameter  to  a pressure  of  600  pounds 
per  square  inch  using  a spring  pressure  device  placed  in  an  air  oven  at 
a temperature  of  158  degrees  Fahrenheit  for  24  hours.  The  measurement 
shall  be  made  thirty  minutes  after  the  specimen  has  been  removed  from  the 
loading  device.  The  tensile  strength  of  the  compound  after  being  sub- 
jected to  an  accelerated  aging  test  for  96  hours  in  air  at  158  degrees 
Fahrenheit  shall  not  be  less  than  80  percent  of  the  tensile  strength  be- 
fore aging.  The  Durometer  hardness,  shore  “A”,  shall  be  65  plus  or  minus 
5.  Certified  copies  of  reports  of  the  properties  of  the  rubber  gaskets  shall 
be  furnished  and,  if  directed,  samples  of  the  rubber  to  be  used  in  the  work 
shall  be  furnished,  delivered  at  designated  points,  and  tested  in  the  pres- 
ence of  the  Engineer,  at  the  expense  of  the  Contractor.  Rubber  gaskets 
which  will  ultimately  be  placed  in  the  work  may  be  used  in  the  shop  and 
field  test  but  if  they  are  damaged  during  their  use  in  the  tests  they  shall 
be  replaced  at  no  additional  cost  to  The  City.  Gaskets  required  for  pipe 
couplings  shall  be  furnished  and  placed  under  Item  43. 


Pcoteciive  SECT.  32.18  Prior  to  the  application  of  any  protective  coatings,  all 

coatints.  nietal  surfaces  shall  be  cleaned  and  prepared  in  accordance  with  Sec- 
tion 32.5. 


Coal  tai 

epoxy-r«aio 

coattBfa. 


Where  shown  on  the  drawings  or  ordered,  pipes,  flanges,  and  manhole 
covers  shall  be  given  a minimum  of  three  coats  of  an  approved  coal  tar 
epoxy-resin,  having  a finished  thickness  of  not  less  than  16  mils,  equal 
to  *Tarset-Thin”,  made  by  the  Protective  Coatings  Dviision  of  Pittsburgh 
Coke  and  Chemical  Company,  Pittsburgh,  Pennsylvania.  In  general,  unless 
otherwise  ordered,  these  surfaces  will  consist  of  the  exterior  surfaces  of 
the  clad  steel  release  water  pipes  to  the  extent  shown  on  the  drawings, 
exposed  surfaces  of  carbon  steel  flanges,  both  faces  of  all  blind  flanges 
and  manhole  covers  with  the  exception  of  machined  areas  and  all  surfaces 
of  the  release  water  pipe  intake  screen  located  within  the  manifold.  The 
“Tarset-Thin"  or  its  approved  equal  shall  be  applied  strictly  in  accordance 
with  the  manufacturer’s  instructions  by  approved  coating  applicators.  Un- 
less otherwise  approved,  the  coatings  shall  be  applied  in  the  shop.  After 
the  pipes,  flanges,  or  screen  have  been  installed  in  the  work,  any  damage 
to  the  coatings  shall  be  repaired  by  cleaning  the  area  and  recoating  with 
"Tarset-Thin"  or  approved  equal.  The  surface  temperature  of  the  metal 
being  coated  shall  be  above  50  degrees  Fahrenheit  during  the  application 
of  all  coatings  in  the  shop  or  in  the  field.  Coatings  shall  not  applied 
on  damp  surfaces  or  during  rainy  weather. 
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Where  the  coatings  of  “Tarsel-Thin”,  or  approved  equal,  will  be  in 
direct  contact  with  the  water  such  as  those  applied  to  the  release  water 
pipe  intake  screen  and  interiors  of  manhole  covers  and  blind  flanires,  each 
applied  coat  shall  be  thoroughly  dried  by  heating  with  infra-red  lamps  or 
by  other  approved  means  to  a temperature  of  about  200  degrees  Fahrenheit. 

All  carbon  steel  surfaces  of  the  release  water  conduit  and  the  release 
water  pipes,  which  do  not  require  coatings  of  “Tarset-Thin",  or  approved 
equal,  in  accordance  with  the  drawings,  and  against  which  concrete  linings 
or  envelopes  will  be  placed,  shall  be  given  a heavy  coat  of  boiled  linseed 
oil.  This  coating  shall  be  renewed,  as  required,  to  prevent  rusting. 

The  housings  for  the  vent  and  drain  connections  for  the  US-inch  by 
102-inch  venturi  meter  shall  be  filled  with  a bitumastic  material  as  called 
for  on  the  drawings.  This  material  shall  be  the  approved  equal  of  Pitt 
Chem  101  as  manufactured  by  Pittsburgh  Coke  and  Chemical  Company, 
Pittsburgh,  Pennsylvania. 

The  nutchined  surfaces  of  flanges  shall  be  coated  with  “1977  Texaco 
Rustproof  Compound  L"  and  all  threaded  fasteners  of  carbon  steel  or 
Type  400  series  stainless  steel  shall  be  slushed  with  approved  slushing 
grease  or  oil. 


Sect.  32.19  Stainless  steel  marking  plates  shall  be  seal  welded  to 
the  outside  of  the  flanged  sections  of  the  release  water  pipes  and  to  the 
blind  flanges  as  shown  on  the  drawings.  There  shall  be  stencilled  upon 
each  marking  plate,  with  1/4-inch  numerals,  the  test  pressure,  the  date 
when  shop  tested,  the  mark  number  shown  on  the  drawings,  and  the  weight 
of  the  piece.  Each  marking  plate  shall  also  provide  a place  for  the  in- 
spector’s stamp  and,  where  shown  on  the  drawings,  shall  be  stencilled 
with  an  arrow  indicating  the  direction  of  flow. 


Sect.  32.20  Preparation  for  shipment  shall  be  as  directed  or  ap- 
proved. All  small  parts  shall  be  strongly  boxed  and  coated  or  finished 
surfaces  shall  be  protected.  Threaded  fasteners  which  are  to  be  incorpo- 
rated in  the  work,  stored  in  the  release  water  chamber,  or  used  for  testing 
shall  not  be  used  for  any  bolting  required  for  shipment.  The  finished  sur- 
faces of  all  the  exposed  flanges  shall  be  protected  by  wooden  flanges 
strongly  built  and  securely  bolted  to  the  flanges  they  protect.  Threaded 
fasteners  of  carbon  steel  or  Type  400  Series  stainless  steel  shall  be 
boxed  and  slushed  with  slushing  grease  or  oil  in  accordance  with  Sec- 
tion 32.18.  Shipping  sections  of  the  release  water  conduit  shall  be  braced 
internally  and  adequately  blocked  on  the  railroad  cars  or  trucks  in  an  ap- 
proved manner  so  as  to  prevent  deformation  or  distortion  of  the  plate.  Be- 
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fore  shipment,  to  guard  against  damage  by  freezing,  care  shall  be  taken 
to  protect  all  parts  from  the  entrance  of  water.  When  ready  for  shipment, 
each  section  of  conduit  or  pipe  shall  have  been  plainly  marked  with  paint 
to  show  its  net  weight,  and  each  box  or  other  package  shall  be  plainly 
marked  to  show  its  contents  and  the  net  weight  thereof.  Unless  otherwise 
approved,  articles  that  are  to  be  transported  from  one  place  of  manufacture 
to  another  shall  be  prepared  from  shipment  and  as  adequately  protected  as 
for  shipment  for  final  delivery. 


Tastiapaad  Testing  of  all  kinds  and  scale  weighing  approved  under  these  items 
praMBccof  shall,  unless  otherwise  specifically  directed,  be  done  in  the  presence  of 
EapiaMt.  (j,g  Engineer.  All  appurtenances,  equipment,  tools,  and  services  neces- 
sary for  the  various  specified  tests,  scales  and  assistance  for  weighing, 
and  assistance  for  measuring  any  of  the  materials  shall  be  furnished  by 
the  Contractor. 


Mmsuracat  SccT.  32.21  The  quantities  to  be  paid  for  under  Items  32,  33,  and 
■adpayaMt.  shall  be  the  computed  net  number  of  pounds  of  steel  release  water  con- 
duit, clad  steel  pipes,  and  stainless  steel  pipes  and  other  articles  of  stain- 
less steel,  respectively,  in  accordance  with  the  descriptions  for  such 
work  stipulated  in  Section  32.1,  that  are  furnished,  tested  and  incorporated 
in  the  work  or  stored  in  the  release  water  chamber  in  accordance  with  the 
contract  drawings  and  approved  shop  drawings  or  as  ordered,  computed 
from  the  sizes  and  dimensions  of  the  materials  shown  on  the  approved 
shop  drawings.  The  unit  weights  of  all  steels  furnished  under  Item  32 
shall  be  based  on  0.2833  pound  per  cubic  inch;  under  Item  33  shall  be 
based  on  0.2839  pound  per  cubic  inch;  under  Item  34  shall  be  based  on 
0.2871  pound  per  cubic  inch  for  chromium-nickel  stainless  steel  alloys, 
and  0.2811  pound  per  cubic  inch  for  straight  chromium  stainless  steel 
alloys. 

For  certain  articles  such  as  threaded  fasteners,  washers,  taper  pins, 
commercially  purchased  small  flanges,  fittings  and  pipes  less  than 
12  inches  in  nominal  waterway  diameter,  the  number  of  pounds  may  be  de- 
termined, if  approved  by  the  Engineer,  by  weighing  the  articles  in  the 
presence  of  the  Engineer.  In  computing  the  net  number  of  pounds  of  struc- 
tural steel  under  Item  32,  the  weights  shall  l._  based  on  the  weights  given 
in  the  latest  issue  of  the  Steel  Construction  Manual  of  the  American 
Institute  of  Steel  Construction  and  on  the  net  dimensions  of  the  materials 
furnished  and  incorporated  in  the  work.  In  computing  the  net  weights  of 
the  metals  from  the  dimensions  on  the  drawings,  no  deductions  or  additions 
shall  be  made  for  the  loss,  replacement,  or  addition  of  metals  due  to  the 
following:  permissible  over-run  or  under-run  in  weight,  openings  in  the  re- 
lease water  conduit  or  release  water  pipes  under  12  inches  in  the  largest 
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capacities,  ceilinj?  U-bolt  and  eyebolt  loading  capacities,  and  other  warn- 
ings, as  ordered.  The  legends  for  these  signs  will  be  shown  on  working 
drawings  to  be  issued.  The  signs  shall  have  letters  1/2-inch  high  and 
shall  be  drilled  for  fastening  to  the  masonry  by  means  of  12  gage  flat 
head,  anchoring  type,  monel  metal  boat  nails,  one  inch  long,  with  rubber 
washers  placed  under  the  heads  of  the  nails.  The  nails  shall  be  “Anchor- 
fast",  as  manufactured  by  the  Independent  Nail  and  Packing  Company, 
Bridgewater,  Massachusetts,  or  approved  equal. 

Sect.  45.6  Surfaces  of  painted  articles  furnished  under  this  item, 
which  have  become  damaged  or  otherwise  unacceptable,  shall  be  repainted, 
as  ordered,  with  approved  paints. 

With  the  exception  of  machined  surfaces,  the  exteriors  of  all  steel, 
cast  iron,  or  semi-steel  valves,  and  all  extension  stems  shall  be  given 
three  coats  of  coal  tar  epoxy-resin.  The  interiors  of  these  valves  shall  be 
lined  in  a similar  manner,  and  to  the  extent  directed  by  the  Engineer.  All 
coatings  and  linings  shall  be  applied  to  lubricated  plug  valves  before  any 
grease  has  been  added.  The  minimum  thickness  of  coatings  and  linings, 
the  quality  of  materials,  surface  preparation,  and  the  manner  of  application 
shall  be  in  accordance  with  the  requirements  of  Section  32.18. 

Sect.  45.7  Where  called  for  on  the  drawings,  paper  gaskets,  re- 
quired for  making  up  joints  between  valves  and  pipes,  shall  be  "Vellu- 
moid”,  full  face  paper  gaskets  1/32  inch  thick,  as  manufactured  by  the 
Vellumoid  Company,  Worcester,  Massachusetts,  or  approved  equal.  The 
paper  gaskets  shall  be  furnished  and  installed  under  Items  32,  34,  35,  or 
37,  as  appropriate. 

Where  called  for  on  the  drawings,  dissimilar  metals  of  flanges  of 
valves  and  flanges  of  pipes  and  their  threaded  fasteners  shall  be  insulated 
from  one  another,  for  cathodic  protection,  by  means  of  neoprene-faced 
bakelite  central  gaskets  for  the  flanges  and  bakelite  sleeves  and  gaskets 
for  the  bolts.  A stainless  steel  washer  shall  be  installed  between  both  the 
head  of  the  bolt  and  the  nut,  and  the  bakelite  gasket. The  flange  insulation 
shall  be  Type  "E”  flange  insulation,  as  manufactured  by  the  F.H.  Maloney 
Company,  Houston,  Texas,  or  approved  equal. 

Sect.  45.8  After  installation,  all  equipment  furnished  under  this 
item  shall  be  tested  by  the  Contractor,  as  directed,  to  demonstrate  to  the 
satisfaction  of  the  Engineer  that  it  is  working  properly.  Any  defects  in 
this  equipment  or  in  the  installation  of  this  equipment,  disclosed  by  the 
tests,  shall  be  corrected  by  the  Contractor  without  any  other  compensation 
than  that  stipulated  under  this  item. 
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Valves  shall  be  adjusted  for  smoothness  of  operation,  tested  hy- 
draulically while  installed  in  the  pipe  line,  at  a minimum  test  water  pres- 
sure of  130  pounds  per  square  inch,  and  adjusted  as  required  for  tightness. 
Any  defective  valves  shall  be  repaired,  in  an  approved  manner,  or  replaced. 
•After  repairs  or  replacements  have  been  made,  the  valves  shall  be  retested 
in  the  pipe  line. 

The  Contractor  shall  test  the  sump  pumps  to  demonstrate  that  they 
are  performing  as  specified.  Instruments  required  to  make  these  tests, 
such  as  pressure  gages  and  a water  meter,  shall  be  as  approved  by  the 
Engineer,  and  shall  be  calibrated  before  and  after  the  tests.  A certificate 
of  calibration  by  an  approved  testing  laboratory  will  be  acceptable. 

The  Contractor  shall  demonstrate  that  the  ultra  violet  ray  water  steri-. 
lizer,  and  all  its  appurtenances,  are  performing  as  specified.  Bacteri- 
ological examinations  of  the  raw  and  treated  water  will  be  made  by  The 
City. 


Sect.  45.9  For  all  labor,  equipment,  materials,  expenses, and  costs, 
not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to 
furnish,  install,  test,  and  place  in  readiness  for  operation,  the  articles  of 
miscellaneous  equipment  of  the  kinds  and  quality  specified  and  in  the 
manner  herein  set  forth,  the  Contractor  shall  receive  the  lump  sum  stip- 
ulated for  Item  45. 


PUMPING 

Item  46 

Sect.  46.1  Under  Item  46  the  Contractor  shall  furnish,  install,  and 
maintain  the  necessary  pumping  equipment,  piping,  and  appurtenances  and 
shall  pump  water  from  the  excavations  for  the  contract  structures  and  from 
other  areas  used  or  occupied  by  the  Contractor,  as  ordered  or  approved; 
shall  convey  the  pumped  water  to  the  existing  pumpage  treatment  plant 
shown  on  the  contract  drawings  or  to  such  additional  pumpage  treatment 
plants  as  may  be  ordered  or  approved;  shall  furnish  power  for  pumping; 
shall  keep  the  excavations  free  from  water  during  construction;  and  shall 
do  all  other  work  not  specifically  covered  under  other  items,  necessary 
to  collect,  pump,  and  dispose  of  the  water  in  a satisfactory  manner  and  in 
accordance  with  the  requirements  of  Section  34.  As  a part  of  the  work  to 
be  done  under  this  item,  he  shall  also  pump  and  do  all  other  work  neces- 
sary to  unwater  the  release  water  works  and  the  stream  control  works  as 
may  be  required  in  connection  with  the  work  of  this  contract.  The  pumpage 
from  the  unwatering  of  these  structures  may  be  discharged  into  the  West 
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Branch  of  the  Delaware  River  or  be  conveyed  to  the  pumpasie  treatment 
plant,  as  ordered  or  approved.  The  Contractor  shall  submit  to  the  Engineer 
for  approval  descriptions  and  drawings  of  the  pumping  equipment  and  pip- 
ing he  proposes  to  use.  The  alignment  and  grades  of  the  discharge  piping 
shall  be  as  ordered  or  approved.  At  the  completion  of  the  work,  all  pumping 
equipment  and  piping,  including  the  pump  discharge  pipe  line  to  the  ex- 
isting pumpage  treatment  plant,  shall  be  removed,  and  shall  become  the 
property  of  the  Contractor. 

Sect.  46.2  The  Contractor  shall  have  on  hand  at  all  times  sufficient 
equipment  and  piping  for  all  ordinary  emergencies.  All  equipment  and 
piping  shall  be  maintained  in  good  working  order.  All  pumping  operations 
and  the  supply  of  power  to  the  pumps  shall  be  at  all  times  under  the  direct 
charge  of  competent  mechanics. 


Sect.  46.3  All  necessary  provisions  shall  be  made  for  limiting  the 
quantity  of  water  to  be  pumped,  as  the  Engineer  shall  determine,  which 
shall  appear  at  any  juncture  to  be  in  the  best  interest  of  The  City.  Surface 
and  ground  waters  shall  be  intercepted  and  diverted  before  entering  the 
excavations  or  contract  structures.  Dikes,  ditches,  or  other  devices,  if 
required,  shall  be  constructed  to  prevent  such  inflows.  Whenever  practi- 
cable, water  bearing  seams  or  broken  ground  in  rock  excavations,  which 
give  evidence  of  yielding  any  considerable  quantity  of  water,  shall  be 
grouted,  as  ordered,  under  Item  23. 


Sect.  46.4  For  all  labor, equipment,  materials,  expenses,  and  costs, 
not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to 
completely  perform  the  work  to  be  done  under  this  item  in  the  manner  here- 
in set  forth  and  specified,  the  Contractor  shall  receive  the  lump  sum  stipu- 
lated for  Item  46.  Ordered  or  approved  plants,  in  addition  to  the  existing 
plant,  required  in  accordance  with  Section  34  for  the  treatment  of  pumpage 
and  drainage  shall  be  constructed  by  the  Contractor  under  the  items  of  the 
contract  in  so  far  as  they  are  appropriate  and  applicable. 


STREAM  CONTROL  AND  PLUGGING  OF  DIVERSION  CONDUIT 

Item  47 

Sect.  47.1  Under  Item  47  the  Contractor  shall  furnish  all  labor, 
equipment,  and  materials  for,  and  shall  build,  maintain,  and  remove,  as 
required,  all  structures  and  facilities  necessary  to  control  the  waters  of 
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the  West  Branch  of  the  Delaware  River,  divert  them  into  the  diversion  con* 
duit,  and  prevent  them  from  interferins;  with  the  safe  construction  of  the 
dam  and  other  structures  to  be  built  under  Contract  465.  Also  under  this 
item  and  at  such  times  as  designated  by  the  Engineer,  the  Contractor  shall 
assume  responsibility  for  and  thereafter  maintain  the  temporary  andperma* 
nent  stream  control  structures  to  be  built  under  Contract  460;  and  shall 
modify  the  temporary  stream  control  structures  or  portions  thereof  as  re* 
quired  for  use  under  Contract  465.  As  part  of  the  work  under  this  item,  the 
Contractor  shall  maintain  the  river  channel,  and  its  banks,  at  least  at  its 
present  widths  until  the  river  flow  has  been  diverted  into  the  diversion 
conduit;  remove  all  debris  and  deposits  obstructing  flow  in  the  river;  and 
prevent  accumulations  of  such  materials  at  the  supports  of  the  bridges. 

Such  portions  of  the  temoorary  stream  control  structures  built  under 
this  item  which  are  not  permitted  to  be  included  as  parts  of  the  embank* 
ments  and  fills  shall  be  removed  and  disposed  of  under  this  item,  as  ap- 
proved and  at  such  times  as  they  are  no  longer  required.  Also  undei  this 
item  the  Contractor  shall,  when  and  as  ordered  or  approved,  install  the 
permanent  stop  logs,  and  furnish  and  install  the  temporary  stop  shutters 
in  the  inlet  structure  of  the  diversion  conduit  and  make  them  watertight; 
unwater  the  diversion  and  release  water  conduits  and  the  stilling  basin  as 
required,  remove  all  debris  from  these  structures,  and  keep  them  unwatered; 
control  the  flow  through  the  temporary  release  water  piping;  and  remove 
the  temporary  stop  shutters  when  the  plug  in  the  diversion  conduit  has 
been  placed,  the  release  waterworks  including  the  emergency  gate  tower 
are  ready  for  operation,  and  the  temporary  release  water  piping  and  the 
12-inch  pipe  through  the  plug  have  been  filled  with  concrete  or  grout. 

Such  portions  of  the  temporary  stream  control  structures  built  under 
Item  47  and  permitted  to  be  included  in  the  embankments  or  fills,  removal 
as  ordered  of  portions  of  the  temporary  stream  control  structures  built 
under  Contract  460,  furnishing  of  the  permanent  stop  logs,  constructing 
the  concrete  plug  in  the  diversion  conduit,  and  filling  the  temporary  re- 
lease water  pipe  and  the  12-inch  pipe  through  the  plug  with  concrete  or 
grout  will  be  included  under  appropriate  items  of  Contract  465;  but  any 
additional  costs  of  such  work  or  in  connection  therewith  shall  be  con- 
sidered as  having  been  included  in  the  price  stipulated  for  this  item. 

All  work  under  this  item  shall  be  done  in  accordance  with  the  limita- 
tions on  divertingand  impounding  river  flows  as  set  forth  in  the  Information 
for  Bidders  and  in  accordance  with  the  schedule  of  operations  submitted 
by  the  Contractor  and  approved  by  the  Engineer  in  accordance  with  the 
provisions  of  Article  VI  of  the  contract. 
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Sect.  47.2  The  Contractor  shall  submit  for  approval  the  schemes  he 
proposes  to  follow  in  providing  streamcontrol  and  in  plugging  the  diversion 
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conduit  and  the  temporary  release  water  pipinR,  together  with  detailed 
drawings  therefor.  None  of  this  work  shall  be  started  until  approved  by  the 
Engineer  but  such  approval  shall  not  relieve  the  Contractor  of  his  re- 
sponsibility for  the  successful  completion  of  all  work  under  this  contract. 
TTie  Contractor  shall  not  divert  the  river  flow  through  the  stream  control 
works  nor  do  any  plugging  of  the  diversion  conduit  or  temporary  release 
water  piping  until  written  orders  therefor  are  given  by  the  Engineer. 


Sect.  47.3  The  area  of  the  watershed  of  the  West  Branch  of  the 
Delaware  River  above  the  dam  site  is  about  450  square  miles.  \ stream 
gaging  station  at  Stilesville,  about  1.5  miles  downstream  from  the  dam 
site,  has  a drainage  area  of  456  square  miles  and  records  for  this  station 
have  been  kept  for  about  seven  years.  A stream  gaging  station  at  Hale 
Eddy,  about  seven  miles  further  downstream,  has  a drainage  area  of  593 
square  miles  and  records  for  this  station  have  been  kept  for  about  47  years. 
The  maximum  peak  flood  flow  during  the  record  period  at  Male  Eddy  is 
28,900  cubic  feet  per  second.  Attention  is  called,  however,  to  a statement 
appearing  on  page  178  of  Geological  Survey  Water-Supply  Paper  1382  of 
the  United  States  Department  of  the  Interior  reading  as  follows:  “Maximum 
discharge  known,  about  46,000  cfs  Oct.  10,  1903  (gage  height  , 20.3  ft, 
from  floodmarks)."  Yearly  maximum  peaks  at  Hale  Eddy,  exceeding  20,000 
cubic  feet  per  second,  have  occurred  13  limes  during  the  period  of  record. 
Peak  flows  exceeding  5,000  cubic  feet  per  second  may  be  expected  every 
year  at  the  dam  site.  The  estimated  capacity  of  the  stream  control  works 
is  .shown  on  Sheet  40  of  the  contract  drawings.  It  is  to  he  noted  that  the 
capacity  of  the  stream  control  works  will  not  be  adequate  for  the  diversion 
of  flood  flows  from  the  site  of  the  dam  without  temporary  impounding  of 
portions  of  the  flows. 

Sect.  47.4  The  Contractor  shall  be  responsible  for  the  adequacy  of 
the  temporary  stream  control  structures  and  facilities  provided  under  this 
item  and  shall  assume  all  risks  of  damage,  of  delay,  and  of  every  expense 
of  whatever  nature  which  may  be  caused  within  the  areas  allotted  for  the 
work  of  this  contract  by  the  waters  of  the  West  Branch  of  the  Delaware 
River  until  the  completion  of  the  work. 


Sect.  47.5  For  all  labor,  equipment,  materials,  expenses,  and  wsts, 
necessary  to  completely  perform  the  work  to  be  done  under  this  item  in  the 
manner  herein  set  forth  and  specified,  the  Contractor  shall  receive  the 
lump  sum  stipulated  for  Item  47.  Portions  of  temporary  cofferdams  built  by 
the  Contractor  and  allowed  to  remain  as  parts  of  ordered  fills  or  embank- 
ments,  ordered  removal  of  temporary  stream  control  structures  built  under 
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Contract  460,  the  concrete  stop  logs,  the  construction  of  the  plug  in  the  di- 
version conduit,  and  the  filling  of  the  temporary  release  water  piping  and 
the  12-inch  pipe  through  the  concrete  plug  with  concrete  or  grout,  as  or- 
dered, will  be  included  for  payment  under  the  appropriate  items  of  this 
contract. 


SANITARY  SERVICES 
Item  48 

Sect.  48.1  Under  Item  48  the  Contractor  shall  furnish  the  necessary 
labor,  equipment,  and  materials  not  provided  for  under  the  other  items  of 
the  contract,  to  satisfactorily  operate  and  maintain  the  existing  plants  for 
the  treatment  of  sewage  and  for  the  treatment  of  pumpage  and  drainage, 
any  ordered  additions  to  such  existing  treatment  plants,  and  any  ordered 
or  approved  additional  plants  for  the  treatment  o:  sewage  or  pumpage  and 
drainage;  to  satisfactorily  treat  and  sterilize  by  chlorination  or  other  ap- 
proved means,  to  the  extent  ordered,  water  for  drinking  and  construction 
purposes  for  use  under  this  contract;  to  satisfactorily  collect,  transport, 
settle  as  required,  and  sterilize  or  otherwise  satisfactorily  dispose  of 
excreta,  sewage,  garbage,  and  other  putrescible  wastes,  of  rubbish,  and 
of  dirty  water  and  drainage  from  all  sources  about  the  work;  to  clean, 
disinfect,  and  fumigate  all  buildings  of  the  contract,  as  required;  to  fur- 
nish medical  and  surgical  care,  hospital  and  other  treatment  for  his  em- 
ployees; to  administer  emergency  first  aid  treat.~ent  to  any  employees  of 
The  City  injured  on  the  work;  to  safeguard  and  maintain  the  quality  of  the 
waters  of  any  water  courses  and  water  supplies  affected  by  the  work  and 
prevent  the  waters  from  becoming  harmful  to  fish,  and  to  render  all  other 
required  services  that  are  considered  by  the  Engineer  and  the  sanitary 
authorities  to  be  necessary  to  protect  the  public  health  as  set  forth  in 
this  and  other  sections  of  these  specifications  and  in  the  state,  county, 
and  municipal  regulations. 


Sect.  48.2  For  all  labor,  equipment,  materials,  expenses,  and  costs, 
not  properly  to  be  classified  under  any  other  ite.-n  or  items,  necessary  to 
completely  perform  the  work  to  be  done  under  this  item  in  the  manner 
herein  set  forth  and  specified,  the  Contractor  shall  receive  the  lump  sum 
stipulated  for  Item  48. 
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CONTRACT  DRAWINGS  VII 

ACC.  SHEET 

Release  Water  Works-Release  Water  Pipes- 
Details  of  Line  No.  6 82406  110 

Release  Water  Works -Release  Water  Pipes  - 
Air  AND  Vacuum  Piping 82407  111 

Release  Water  Works  - 143*  by  102“  Venturi 
Meter  - Vertical  Section  82408  112 

Release  Water  Works  - 143*  by  102*  Venturi 
Meter  - Cross  Sections  82409  113 

Release  Water  Works  - 143"  by  102*  Venturi 
Meter  - Vent  and  Drain  Details 82410  114 

Release  Water  Works  - 143"  by  102*  Venturi 
Meter  - Piezometer  Pipe  Connection  De- 
tails 82411  115 

Release  Water  Works  — 143*  by  102*  and  24* 

BY  18*  Venturi  Meters  - Piezometer  Piping  82412  116 

Release  Water  Works  - 143*  by  102*  and  24* 

BY  18*  Venturi  Meters  - Piezometer  Piping 

Details  and  Supports 82413  117 

Release  Water  Works  — 143*  by  102*  and  24* 

BY  18"  Venturi  Meters  - Piezometer  Piping 

Details  and  Supports 82414  118 

Release  Water  Works  - 143*  by  102*  and  24* 

BY  18*  Venturi  Meters  - Instrument  Assem- 
blies and  Piping' 82415  119 

Gaging  Station  - Weir  - Plan  AND  Sections  ....  82541  120 

Gaging  Station  - Gage  House  - Sections 82542  121 

Sewage  Treatment  Plant  — Intermittent 
Sand  Filter  - Extension  op  Beds  81355  122 

Sewage  Treatment  Plant  - Intermittent 
Sand  Filter  - Extension  of  Housing 81356  123 

Sewage  Treatment  Plant  - Alter ATiONS  81357  124 

Plmpace  Treatment  Plant  - Chlohinatoh 
House  — Foundation 81358  125 

Pi'MPAGE  Treatment  Plant  — Chlorinator 
House  - Superstructure 81359  126 

PuMPAGE  Treatment  Plant  - Settling  Basin  81360  127 
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APPENDIX  F 
VISUAL  CHECK  LIST 


CHECK  LIST 
VISUAL  INSPECTION 


FOUNDATION 


EMERGENCY  GATE  None 


SETTLEHENT  PLATES  Approximatley  10  - maximum  settlement 

period  1968  - 1978  - .08  feet 


ENGINEERING  DATA  NAME  OF  pAH  Cannonwvllle  Da« 

DESIGN.  CONSTRUCTION,  OPERATION 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS;  Mostly  wooded  - 450  square  miles 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1,150*-  300,000  Acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY}:  l>175.o'-  450,000  acre-feet 
ELEVATION  MAXIMUM  DESIGN  POOL:  1,171.5'  


ELEVATION  TOP  DAM: 


1,175.0' 


CREST; 


1,150.0'and  1,158.07’ 

uncontrolled  ogee  (lover)  and  broad  crested  weir 
variable 


a.  Elevation 

b.  Type 

c.  Wi dth 

d.  Length 

e.  Location  Spillover 

f.  Number  and  Type  of  Gates 


OUTLET  WORKS:  I 

Water  Supply  System  Principal  Spillway 

a.  Type 3 ifatakes  to  West  Deleware  Tunnel  ll'-ll"tunnel  & 5 pip— i 

b.  Location 7 miles  upstream  of  dac near  left  abutment 

c.  Entrance  inverts  unknown 1.007.2A 


d.  Exit  inverts unknown 

e.  Emergency  dra indown  faci1ities_ 


HYDROMETEOROLOGICAL  GAGES: 


997. Ot 


b.  Location, 

c.  Records 


j Ip  H < <«  M < < 


MAXIMUM  NON-DAMAGING  DISCHARGE  Approximately  12,300  cfs. 
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